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„    -'A;a,:u^:;^-'Lk;^ ""'-'  «-"■>■  <-'  >"-  -f  -h  arm.   '" 
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B.   (  ontoned  slates  of  lower  Mi.,  forn.ation,  wes,  shore  of  An.i^k  '' 

Krey,    chal,  opyrite-  rk    /rev    "'''",•'"'■''•','■•■''>'"•'•■■    'i^'ht 

country  HHk  •      "'"^'^    W^''^-    '^Phalente;      Mack,    included 

-      l.m  of  the  .\landy  sulphide  .l.posu  ' 7(1 

j-       lacram  of  a  dr.,,i,'  foM  i„  1m„,|;.,|  r„cks 7,i 
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CHAPTER   I. 
INTRODUCTION. 

.o a,c«, „, si„iw rocks i„ o.iK-r  .i^^^,;; ^  ^  ^rir'-'c,:"""';' 

these  were  known  to  exist  in  the  territ,,,-;..    I    ,   i        .  N\erjl  „f 

disecnerv  of  free  eold  v.'in  '"v-"Katio„s   rcsnlte.l    in    ,he 

boundary  line   beS    -^ X  Z^Z'-rir'^'  ''''  'T  T'  "  '''• 

.-iiminarv,  mainK- e.onon.ie';;;;;;;;;^,,,' t;;f:: t..:';;:  vi--^  '^ 

microscopical  descriptions  and  ,1,  r„     ;  t         ■  '  "^  brevity 

matter  have  heen  pL;;:r;::!;; l^r'""^  •'^''^'^'■-'-' -^- ^^-retica. 

MKLl)    WORK    AM)    ArKNOWI.KrKlMKMs. 

vicinln^S'wk  ;'V'  '"'t-  '"''"^'™'  '""f'P"'^  "f  "-•  '■--"-•  i"  .1- 

o.  .ri>i^::^;- r:--^  a,.,  .e  ed. 

filled  ,n  ,l„rf„g  ,1,..  fi,.„|  „.,„,„,  „,  ,,15  „„,  „;„"■',      "^'■"'"  ""'■ 

mat  are  ot  any  size  and  pract  ca  Iv  all  th-if    ..-..  .,      i 

«,e  traversed  or  ,K,,chc/,„  eonlio         ,'h        .t    ,,';:  ^l'''  'T' 


-■■,'».^f.':: 


f^lB" 


■v«^ 


'"ay  be  Kroupecl  und^    ,  ,  '  '/"^  '°  ''^''"^^  'hey  have  h-n  "^ 

'■"  mind,  fheref,.r,    ?r  ''"""''  ^"^'"ation  d  n  .mo       F,  ''^^'Knerl 

I-OC.\TI.,.v    AND    ARf,\ 
an,l  ,1?  ^'"  ''■''^f'^"  f'oundarv  is  ?n       i  "'"«^  "^^'  "'■''Idle,  of 

■  ""  ""'i'miiiT  in  JJ„ I,.,  ""-    nwp-ar,,,    ii^    ,„ 

MK.vvs  ,„.■  .„,i.:,s 
Hudson  Bavr-.'.-Iu''''"'"'''  """'  '"^"y  ^--"n'  The  P,s   M      •     , 

iPiiiiiiS 

avoided      If  ^"y-'Keurs  of  the  earlv  evnl  ^"''■"  "'''  "^'^^■ 

™"U..s  also  connect  A  „i    -  '':  'Tu^'  P-^  of  the  nn.  -t  .    ''r       ''" 
much  portaL-ng      c,  \'""'  --^"lapapuskow  lakes    h,^    ?.  ''"'"' 


fiisroR-; 


Th( 


I'.xplored   the  Saskatrh(.w  in       f.-,.II       •  .  \ «  r.iulry,-^   had 

<■....„  BH,™,  „;',",:;':,„,!,'  :"s,  ';;:::,:::■  -,■;;•■  •■■;;■ >  .•■ 

aIS,,;::;.  """'"  ■• -' ' s.„^.:;„!:;:7;:i,:;:,;:;;: 

Meainvhilc  thi>  Hudson 's  Bay  Comiv.nv       ,        i     • 

pc™„„™,  p,,,,  ,„  r„„„„,.„„i  n„.,i"„"  ■:';■   ;■  ";'^ '  '■  ""■; 

Frohisher  and  his  l,r„th,.r    fur  trwi       f       "•'"-♦■      In    ]i,2    Josiph 

.  .™p„rary  .„„l,li      t  't    he    tMcr ,"'  ""  '-'"■",•■'■•  '»"  '""" 
River  basin     The  v (.  I  !    .     ',         )"""«■>■  '"  ihe  Chunliill 

Hcar„e.      he    l'j,,h     '*;"•'  ""'  '■""'''"=  "'  ''••"■'"■"■"■•I  >''■•»■  Lv 

■•n„  .K    fi  I  ,  'trtainK  was  not  at  <hc  oiitl.t  <,{  the  laki- 

This,   howc.v..r/"  ,:",''■•   ''"'"^  ^^- '•  '"•  "-  i-'^'t  <.f  th..  lak... 

journev,    Th.  nort     1]  o'f  tt  l.U    "'   "■,-'"^'     -  v.-ry  short  day's 

outlet  hut  would  Z Tn,:  t  IS;;;;  r  ^^  "'^'^ ^"""'^■^-  ^^'""  '»^^- 

;je  northern  mainland,, us;  r^^;i:;;;:\;;;;;<;-t;r 

oJ-'^r-Thi-tii^it^di^r-^^?^^^^^^^^^ 

of  the  houses  are  norm'  K  "■'''''•■ "'  ^•"■-^-'^—    The  walls 

-me  rotten   "„.""    "  v    "  w;:;""'"''-^  "  ^^r''  '"  "'"■'■  "^-  '-'-'J"' 
-      i.n<-f  a  foot  or  nu...  o,  day.     (pon  the  Hay  and  debr.s  al.n.M,;: 


On 
land, 


•^   'ncl..-    in    .liamoter    2    f.et    from'   „   ''V     ^"''   "■^'^'  ""••'^"^^■'1  "ve 

'l<-^ructfon,    tl.,.e   houx.   nu,s     h"-.     .  k'T"  ''"■  '-"n"''""  an 

sevonty-five  years  a,o.    Tl.a,  ,  e         .   r"   f""  l"   '"-'   -"-   than 
very  .mprohahle.     ,„  hi.  .lescrip  i^.,.  ,,   ^^ '"    '  '»■  "'-y  '"  1^75  is 

nnn  three  to  five  in  .>rea,lrh.    ^a:^sZ^uTY^T"'    '^■"«'''    -"'1 
does  not  exceed  a  mile  .n  circumferenc;-  ""'■'^'  "'  "'^'' ''  ^'^  '^^Kest 

;^  A.;.!:^'^  f^  :i-h^n;;;:';:--;^  ^^ir,.  .o.,,. .  ti.  ,en,th 

end  of  the  lake  he  must  have  known  /,''  "'"'"'  ^''''  ^"  '*"-■  """h 
-'''^■h  's  6  miles  i„  diameter.  Hi"  ,'r  ''''fT'  ''  ^'''''  ''^'^-'^■ 
«>meuhat  inacrurate.  for  without  '\""'^^'^  "^  cJ.stanres  seem  |„  I,,- 
'-K  iHlicved  to  l.e  he  ,,"';„  n'T7"\'-'*-^"'  *^'-"J'  -''-h  was 
-  ^h-iireet  .oute  from  !  to:;;,:;  "''  ''^'■"'''^•  '■■"—  -'and 
■ns  ea,  of  a  mile  in  circun,ference  s  he  e  ,  '  ,''"  "  '"'■'^"  '"  ^''^"'e'- 
;;f  tl-  lake  is  less  than  '2  miles,  appi^^;,;!!;"';;^^'-  .''■'-  R-atest  width 
^"■n  he  conWdered   that   the  n.fr  1  Ti  ^ "   "^^?^  't  n.av 

Henry  and  that  his  winter  cma^.r  *"  '^'''-'  ^as  unknown   tL 

undated  map  by  Fidler  t|  /'e  ho^ "T  "l  '""  ^"'^'""■"  "-^-  '^"  -' 
»f  the  outlet,  one  south  of  Su  -ker  er  -k  l"^'"  ~^"'  '^"  "'^'  ^'a-^t  side 
one  just  south  of  the  inl..  If  .  :  "'/''Ih  '  "'■^'  ^'"'^-  "  ""'  ''"<'■  and 
quarters  of  Alexander  Henrv  and  1  e  Fr  r  T  '"  •  '^'  •"'«'■""'  --'er 
b"  h  fron,  Henry's  descnption  and  for,  ,"";  ''  ''"'"^  "^"^^  '"^ely 
t"  have  heen  the  one  near  the  iXl.  "  ^'""^'^"'"^  "^  ronveniene.' 

Pond's  map,  dared  1 7x^     u         t. 
nv.r  m  .ked  a!;  the  •'m;^,;  ^^  '^Z!''':  'r^}^^^'  -'<'  ^^-s 
however,  very  crude.    Mackenzi.  '    n       ""' T.'"  ^  ^ay."     This  map  is 
re-Its  of  his  travels  i„  th  e."  7  o"'  'T'''"'^^'^  ''"  ^««1-  ^''o-ng  t   e 

what  is  really  ,he  south  shore"^  M      ;"•"    'T'  "  """''  — ate   bu 
-de  of  the  lake.     Mackenzie'    ju.naUhof  7    "  .""''^"'  '^^  '^^-  -"h 
-ake  an  exploration  of  the  lak  .;;,!:,  ^'l^'  ''''  ''■^^  ""^  P-tend  to 
fays:    "In  latitude  5'     l6'north    ,   V  ^  """'-ninR  this  area    he 

into  this  lake  .  Xam,  w    ,,"  ^  ^''"'"^^""-"-^  nver  .iisch.-    .  ' ^sd 

-^^and  is  almost  a  c:i  -rlr^^  T7  "  '"  ''  '"^  ^anu.' K?t;S^o 
north  and  with  its  win.lings  is  a  out  30  m'"'"  T""^"  "  '"^""^  «-t  ^v 
(^rom.^)  the  Rea^er  lake,  the  Z^k^r^'       '  ^^'l^- 'ts  waters  into 


imr 


Sr   ir  n..r,h      Tl...  lak..  for  ,l,is  .liMan...  i,  about  4  or  5  nnU  «;  '.. 
and  aLoumis  with  tl„.  ti^h  common  to  ,!„•  ,o„ntrv      Thr  n.r,         , 

"'•-'«^' "^ "— ^i'"  •■- -. nu..a;;;;::r:„:i'r;;j:!..:;.;r: 

Harmon-,  map.   1808.  is  very  simil.r  to  ,ha,  of  Mark..n/i..      II.. 

Im  i      "  ":""  ""  ''^''''''^  '■"■•■''•  •'  -f— '•  '■•  'I-  -uhl,.- 

^ome  nature  of  ,1,,.  rapi.ls  which  he  ha,l  asren.le.l. 

In    1704,    the   area   w,.s   t.r>t    vi,i,..,l,    an.l    the  iK^inninK   of   fiirlv 
accurate    „,appmj;  made  hv  David   Tho,„p>oM   who-e  n  .,ne  li' L 
Prommently  i„  the  history  of  the  e^plor  ttion  of  „u,.  h  .if  ,r     ,r  ^    ^n 
p.  rt  o    the  cont.nent.     His  route  followed  Coo.,  river  ,o  Athapapuskow 

mcr  to  Reed  lake,  wh.ch  hes  juM  ea.t  of  this  sheet.     I  ron,  Reed  I  .ke  he 

urned  n..,hw  ,.    ,,,  .,  „.,,^,  _^,,,  ,.,,^,  ,^^^^^  ^     „ur„twood  n  • 

n    !    ;8,   he  lelt  (  umherland   House  on  .\uku.,    I-,  for  lake   I.a   Mi,.|,e 

follow    l".    -'  "''  "^,^'-«— -  "ver  and  An.i.k  lake.     In   18.     ,  I 

followed   ht.  route  of   1794   throuRh   the  district,   leaving  son,..  „„■,     ,. 

da  tradtng  post  a,   the  narrows  on   (Vanherrv  lal^..      ,„    ,Z" 

he  t  V  m"'-'.""  '"■  i  '""'  "'"  ""'''■  •"  <"-"'-l-'<l  Hon..,  when. 
H  staved  less  than  a  week  an.l  then  ...n,  luck  to  his  post  on  Crant.err v 
h.k.a,-r,vmg  there  June  27.    He  left  o„  July  2,  for  R..;nd,...r  lake    y  l^    • 

tu^^77"1rJ'^"'  V"""  '''"  """  '''-'■'■  ^'-^—ir  riv..;  and 
.\misk  lake.     On  September  10  of  the  >  on  •  v,..r    I,  V 

K.t,    lak..,  where  he  tud  wn.ten.d   on  hi.   t.r.t    lourn.v  throuuh  the 

":;:;unt;;:^::;h;rw.!:;"'"^^'"^^''-^"-^''^"^  -i--  --  -•■"■  - 

The  various  journeys  of  the.se  men  were  und,.rt,.ken  sol.l-.  ,or  tlv 
r po...  of  securtUK  .he  In.lian  trade  .nd  the  delineation  of  th..  ...o.r a,  - 
iH  features  wa>  w.th  most  of  th..  early  ..xplorcrs  a  .s,.con.larv  „,  m 
r  ompson  was  a  notal  -e  e.a.ption.  He  was  ..  dcp!-  inte  M...i  ^^ 
a.tronomu.al  an.l  Keo;;raphi,.al  work  ,h,u  there  wa'  uu^ti,  a.s  r  ,i 
Ween  hn^and  the  directors  of  ,he  fur  .-on,panie  .y':'! i-;  TZ 
.  ""'-"^  "'  '^'  ""■  ^■'^"''■'■^  ''^■'^-  ^i"M'lv  -hos..  .,f  ,1,..  trad.. 

r  ,■    '"■'=''  ''"'■'■■  ''^■'■>'  ""'^'  '•'"^■'•'■'1  "-"'1  <-.nparativelv 

:  Zn^:r '"v^ ''■■  ""''^-"'^ '^^'^ ^--"'-"v -" an...;!:;:, 

cc   r,  '  ."^^■"•'"''""•''  "'  ^^■'■"■'•>-  -'^  '"  i^^  ^^-""--ces  dis.ouraged  an 

accurate  outlmmg  <,f  ,ts  physical  features. 


Socict 


Kroiii  TliomfKu-i 


nurrat.M.  of  hi,  .M.l..m.i„n,  ,n  v...„.r,.  .\„„.,„,,      Tv,,,-!!     ,    n 


-f|',\-SKii'.v.iwr'3, 


FolbwinK  the  acquisition  of  ,h,.   \„rth   W    .   t      ■ 
l>'>mtn,on  ..f  Cana.l.,  ,„    ,«6«     .  ',  '"''  ^^'•'•'•""nVs  hv  th 

-acKlnnunwhosewoki  wanton' T:  /T*"'  "^  -'•'-"■""  Uxa, 
whi-h  ,hey  passed,  wi.l'  vT.^' 7'! '.'"'' ''••^''•'•-'h.-.ountrv  throuK 
With  this  .„,  ,,  ,i,,.,  n,\,:,,^,  ;;;:'':"«  "^"-n  -s  na.ural  resoun' 

;n  mon  ,.  less  dnail  bv  1  elc  Vof    h    r ''7'''  ""'  '"''^  '•*'■"  '"''PI- 

'■""se  lake,  an.l  (iras.  riv       o  \V  '    .  rri"    ''^  ^'■'^-  "^  •^—   'ake 

went  by  way  of  C...  h.ke   ^h  ,       '  I-       V  l  '"  "'''  ''■  '^-  '^-""^ 

C"Icl  (KisslssiHK)  lake  and  in     ioi '  V    m'7      '"'  ""'  '''"'•^"•"  ■■'-•  ^' 

A"-k    lake.     The    results  of    t   ese\Va       ""^  '""  '■  '  '"'"'  ■^--V  "< 

^heet   covering    the   explored    rou  es   o^      h      r-?'"'''"'''   ""  "-  '^^K^ 

accompanied    Memoir  ,?0   of    the     ".       •  '^'    ^  ''"'■^•'•i"-\"^I-"    basins, 

Department  of  the  Interio    h  .s  ,  Tr'    ''"^'■'•>-  ""''''V-'tions.     The 

"f  -untry  a  few  n.iies  wX  ^J^  r,/'"'   ■^'7';'^''"h  "-Ps  of  a  strip 

''■'.is  brief  account  of  nZ"  ?'*'  "^  "^^'  ^"''  "'^-'''ian. 

thoseoftheareauncierp.    ti'/uh   1 TT    ?'""^i"  '"^■"  ^^•^'-••«'  '" 
""ns  coveriuK  a  iar.'er  ire, '  r7      '""^"'^''■^'"""'      The  results  of  explora- 

P'-od  of  exrlioratl:;    .r     i  ^ir:?T'":    """^'"^   ''■     •'■^•'   'h^' 
-veries  of   „,i„e,a.s   of    pL t,;  '  on      '•     "   """"'^  ''-•<"- 

cl.scuss..d  in  that  connexion  ""'''   '"'P^^'ance    and    will    be 
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^^C!ii^^T^ 


StMMARV   ASD  CONCXlSIO.NS 

Man„..lM  an.l  Sa.k.u.  h.uan  . '?,    ">•■,  •""""l-V    lin.-    .H,n  . 

(an..,|,..n   I'rc-C..„„,ri,„  .hi.1,1     „       ,      "*^  "'^"  "'^i^'  "^  "  Part  of  ,h 
''V  F'al.,.o/o,V  n.,ks      T  '         '''"'"'   "'"-''alf  of  it   is   „„,      , 

ha    ,„.,v  have.  ..xist..,|  havi„K  in-vn  to     Vr  ""''  •"'^'  '^^''K^'aritie 

Ja.rly    thak  cJ.p<,si.  .f  ,,k..  Hays      T, !  r'"'.  '"""  "''''"-at...!  hv  . 
fr«- from  such  deposits  and   th.  Pr..  f  '^•■'"  ^^^^  "^  "•.■  shtvt  ,. 

■"  ;;hara,.t.r.  th.  surface    ^  murh;V''"'"  ""'*^''*''"«  ^^ 
;;  .ht  and  t..e  general  levH  C      t^Tth^rT'V"  «  ""«"   "'^'  ""^^ 
•f  'ho  southern  .iistric.     Within  th.P      /    '  .  '^^'  "^'''^•'-  '^"''  ^^'rface 
•a.holiths  form  resistant  area    which      '"     •."""■■■'"  ''■^'""'  "''■  «ran     • 
f'--  'he  stream  divides.     ^  „'  ;,•  .'f"     "'""'  ""'  ^'■"^•-'  '-^''  "    1 
;-i  -PKl  streams,  whereas  til'  n  ^^^t^' '^^  --"^''l  ''>  -all  lake 
'akc  basms  and   the  larger  waterways  ''  "''^  """^>"'  "^     'arger 

--tT;rc;;;i:r;;;r-i^^^^^ 

^'"'1  '"  the  smaller  lakes  an.l  ri  r  J;.  "  '7""^'  '*>  "'"  ^'-^  "^  Mav 
;-urs  about  November  1.  al  h "'  t  ,"  f /''""  ''''"^  ^- -"P 
"-->ter  the  smaller  streams  and  .h     JX    •'^'^  ''''■  "»-"  ^-  -nu 

The  rhmate  is  n,.t  t.x,  severe  ('":'   "'^^■^  are  fro«.n. 
successfully  ,rown  in  all  part^  7  he'  n'^Tr;  T"  ^"^"^"  ^'"'^  ^ 

-onths  Offsets  to  a  great  e.xte      th    s      ^r'^^K'"^'"^'   '^'^  ^ - 
The  country,  north  of  the  S  sk  ,  J  .  '^'  "'''''''"■ 


it'a.i»i>j^l! 


i^^M'^^iy^ 
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Smio  thi>  .irta  lies  on  ilu-  divide  Uiwifii  tlir.c  ^;rf.ii  rivi  r  >v>t(ni> 
-  tfu-  Cliurrhill,  llu-  NiIm.m,  .in<l  the  Si>kat<lifw.in  most  ,.f  ilu-  stnatiis 
arf  >,niall  ami  with  the  ixt  tption  of  tlu-  Siiiruronwt  ir  nni  ra|)al)lc 
of  -upplyiiit;  murh  wattr-iH.wtr;  ai<l  cvi-ii  that  riv.r  trotn  th.-  variati<!ti 
ill  its  (low  wuul.l  not  atlord  a  lar^;.■,  rontiniioii-.  >m|)|)Iv.  Mi.iuld  a  markrt 
fo-  I'lirtrital  (H)wtr  l.f  diA.lnpid.  hcutver,  ill. re  arc  wat.r-ixiw.T!*  on 
Cliurchill  and  Saskatchewan  rivers  that  rouM  hv  um<I  a-  -.oiirtcs  of 
tiuTny  at   aii\-  (Miint  in  thi-  distric  t. 

<.1M  KAI,    i.l.dltM.Y. 

I  hv  n'lHT  '    'foloKicai   n-l.itions  arc  .is  foilovs^: 
Tchle  of  t'ormations. 


<Juatt  riMP.' 


f'Ui-.ti)iinc 


IVat.  rivir  ,(llu\ial:. 

l-.ikc  silt-. 

Till,  tinil,  kiMvi-l. 


Pal*<«(>io 


rre-Cambrian 


I'ntonformtty 


Ordiivician 

rnconfvrmily 


Dolomite. 


Kaiiiini-  Kfanitr 
t  r.anitr  K'lt-i--. 
llyliriil  uraniiif  nxk;.. 


iKlrusive  cimtail 


Arki>w. 

(  i>nKli)iiu"ratc. 


i'monformity  [t) 


I.OVMT   Mi-ni  MTifS 


Slati'. 

(>rt'ywa(  kf. 
Ouart/itf. 
C'liiinliitn'Tati'. 


Vncon(ormit\ 


\     (litT  I  aki-  uraniti-  [Mir- 
|ih\ry. 


Intrusive  contad 


Kisseyncw  gniisscs 


Amisk  si'fic- 


j     Seclimt-ntary    and    igneous 
j         Kncisse«  and  -.^hi^,t>. 
I      Lavas,  tuffs.  a>;i,;kiiniTatus, 
and  dt-riv  d  Miiists. 
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STHIC  riKAI.    I.K<)I.(M.V. 

StriKlur.illy  llu'  .in.i  loii^i^i-.  of  very  iinlikf  I'Ifniciits.  Thf 
oilier  roik>  toriii  tin-  wt-^tcrii  limit  of  ,i  urt-.i!  aiitiiliiir  |iiti  liii'K  iiorth- 
wistw.inl  at  an  anuli-  of  45  to  5(1  tUnri'ts.  On  the  H.iiik  of  ihi-,  then-  arc 
rinin.iiit-"  of  tniiior  >yn<lini'H  of  M'flitiU'nts.  Tlu'  anticliiii.'  has  Ih-i-m  rut 
oft  .:lonn  i'^  •"'•^  '•>■  i'  Kf^'-''  intru>ion  of  K"ii*>ir  nf-'"'''"  ;••"'  n>a->ive 
Kr.mitf  lia>  Uiii  intniilcil  into  ilu'  minor  fol(N  ()\i'rl\inv;  l!ii>  compli-x 
strurturt'  the  almost  llal-Kinn  Ordovician  dolontitc  forms  the 
southirn  limli  of  a  ^rcat  low  anliclint-  of  Pala'o/oic  nn  ks  whose  .ixis  is 
transversj'  to  that  of  the  IVc-Camhriaii  aiitiilinc.  I'tic  n'-x '■''  deposits 
may  In-  considered  as  another  structural  element  lyinn  uncontorntably 
o\er  hoth  of  these. 

i;(i)N()Mir  (.i;()i.(M.v. 

The  dejK)sits  of  metalliferous  minerals  are  of  tw  )  kind^.  (I)  K'>''l 
((iiart/ veins  and  ( 2)  chalcopyrite-siilialerile  replacenteiits  which  carry 
low  jjold  and  -itver  \alues.  Hoih  these  types  are  iK-liived  to  be  gi-neti- 
call\  related  to  the  granite  bathoiiths  ami  the  difference  in  their 
mineralogy  to  be  due  to  the  cftnditioiis  under  which  they  were  deiwisitcd 
— the  n<>l'l  <iuart/  veins  beinj;  formed  uni'  ••.  high  teni|H"rature  and  pres- 
sure at  great  depths,  the  sulphide  ores  under  less  extreme  conditions. 
I'p  to  the  end  of  1917,  although  )!.(M  has  b-.en  fo.  .il  in  many  of  the 
(juart/ veins,  none  of  the  discoveries  haslet!  oactual  pnnluction.  Rich 
specimens  can  \x-  obtained  but  most  of  the  veins  are  low  KfiKl'"' 

Many  sulphide  Inxlies  are  found  along  the  contacts  of  small  granite 
intrusions  with  greenstone  and  greenstone  schist.  In  such  lenses  the 
sulphides  jire  chictly  pyrrhotite  or  pyrite,  and  none  of  them  have  l)een 
found  to  contain  enough  nickel  or  copinr  to  make  them  important. 
The  valuable  lenses  lie  some  distance  from  outcrops  of  igneous  rocks 
but  not  too  far  from  actually  exjM)sed  bodies  to  make  their  connexion 
with  the  intrusions  improbable.  The  association  of  sulphides,  even 
though  lean,  with  the  granite,  makes  it  reasonable  to  assume  that  t^he 
richer  sulphide  bodies  are  deri\ed  from  the  same  source,  but  that  the 
conditions  of  somewhat  lower  temperatures  with  a  later  fracturing  of 
the  earlier  deposited  minerals  may  have  caused  a  greater  concentration 
of  copper  and  zinc. 

Where  conditions  were  especially  favourable,  as  in  the  lens  of  the 
Mandy  mine,  almost  unmixed  chalcopyrite  was  deposited  in  one  part 
of  the  body  and  fairly  high  grade  zinc  blende  in  another.  Hence,  it  is 
possible  even  under  the  present  adverse  circumstances  to  mine  and 
ship  the  c  n|)er  i  re,  altlv  ugh  the  zinc  blende  and  leaner  copiwr-ljearing 
rock  cannoi  be  handled  profitably. 


«^ma<'tt!«bii.rv.ck.. 


n 

,..l'*M'*''r  '""""'"'""^  •'"•'  '•«■''  ^""Itinj;  fa.iliti.-.  w.u.l.l  nuk. 
available  a  larRf  amm:n.  ,.f  or,-  that  i.  now  IniuK  I.  ft  i„  ,1...  .,o,h.s  l.ut 
a   lars..  tonnaK.  n.u^t  Ik-  as>ur..|  l^for..  a  pro,.-.  ,  of    ,.,.1,  ,„aKni,„.|e 

c,    U-  un,ler,ak.n.      L.k  of  fuH  i „,  ,„.,„..  .s  u  -r.ou.  .1,-      . 

VHnta«,.,  hut  .H  to  so,„..  .l-Kr...  .■ou„t..rl,„lan,....|   l.v  tl .urnn...   ,„ 

th,.  vu-.n.ty  o,  ,,uartz  v.„h  fro„,  whi.h  flux  .ot.ta,..in«  apnr,...iHl.l.. 
imouutH  of  K'.l.i  couM  I..'  ol.iain.Ml.  '  ' 

IVat.  .lay.  an.)  non-m.talli,    mim-raU,  iiulu.linu  Kranit..  a.i.j  li„u- 
stone  for  struct;    a!   purposes,  arc-  ,>o,.i|,|..  pr.Hi,,.,,  .,,    „,..  ,|i.,ri.  t   if 

I  -r"  Ir."'"^  ""!""■-    ^'""':'  '"■""•  '"  ''^'  ^"'^"-"">   "■'■-••'"•  "• 
W'.ratit  till-  ii>n>truction  :.t  a  railwav. 
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CHAPTER    III. 
GENERAL  CHARACTER  OF  THE  DISTRICT. 

TOPOdRAI'lIY. 


RKC.IONAI.. 

General  Description. 

In  his  discussion  of  \hv  ^iniral  physical  neojjraphy  of  the  fiistrirt 
adj.icent  to  the  49th  parallel,  Dawson'  (k'scrilu's  iho  topoRraphir 
divisions  as  follows; 

"Thi-  interior  rcj;ion  of  the  continent  slojies  gradually  eastward 
from  the  elevan  d  plains  lying  at  the  base  of  the  Rocky  mountains  to 
the  foot  of  the  Laurentian  highlanrls;  and  though  the  inclination  is 
more  abrupt  on  approaching  the  mountains  it  is  not  so  much  so  as  to 
attract  special  attention.  Between  the  fifty-fourth  and  forty-ninth 
degrees  of  latitude,  however,  along  two  lines  which  are  in  a  general  way 
parallel  and  hold  a  northwest  and  southeast  course  across  the  plains, 
very  remarkable  stejvlike  rises  occur. 

"The  first  or  lowest  plain  level  is  that  of  which  the  southern  part 
lies  along  the  Red  river  and  whi.  h  northward  embraces  lake  Winnipeg 
and  associated  lakes  anil  the  flat  land  surrounding  them." 

In  this  area  north  of  lake  Winnipeg,  however,  there  are  no  Lauren- 
tian highlands  in  the  sense  that  is  conveyd  by  H.iwson's  clescription, 
but  on  the  other  hand  the  Pre-Cambrian  rocks  lie  below  the  level  of 
the  Pahrozoic  which  forms  an  escarpment  facing  out  upon  the  older 
terrain.  Ro.-^e,  in  his  description  of  the  C.reat  Plains  ,ind  their  division 
into  steppes  by  the  i-scarpment  referred  to,  says: 

"The  actual  decrease  of  elevation  in  passing  from  one  steppe  to 
the  next  lower  is  small  in  romparision  to  the  decre.ise  due  to  the  geiiend 
eastward  slope  of  the  plains."' 

This  general  eastward  slope  is  not  ternnnaied  in  this  iegion  ,it  tiie 
Laurentian  highl.inds  but  ct)ntinues  northeastw.ird  with  the  same 
gentle  declivity  to  Hudson  bay.  In  p.issing  from  the  Pal.eozoic  to  the 
Pre-C"anibrian  rocks  an  escarpment  is  found,  as  in  passing  from  the 
Cretaceous  to  the  P.iUeozoie,  and  the  escarpment,  like  those  farther  west, 
faces  the  older  rocks;    but  the  change  in  level  is  not  sufficiently  great 

'"Ri'pon    on    tlif    ueolusv    and    resource.s    of    the   rfnion    in    the    vicinity   of    Ihr    4'Jth    parall'*!"'; 
Montrpal.  lS7,s 

'Roe^.  B..  "Wood  Mountain-Willowbtmch  coal  area.  S.^v;ic,itchewan."  CVe^il.  Surv..  ("an..  \!em.  89. 


J.? 

to  l,c  of  more  than  local  impor.an.e.  except  as  a  convenient  m,.,ho,i  of 
diVKl.ng  the  area  for  purp.-.cs  r.f  description 

The  country  lying  l-e.ween  the  Cretaceous  escarpment  an.l  Mu.lson 
bay    slopmg  gently  down  from  an  elevation  of  about  1.000  fee,  to  sea 
lev  -1,  naturally  fa  Is  mto  three  divisions,  depending  on  the  underlv    g 
jeologu-al  un.ts.     From  the  bay  southwestward  there  are:    , . ,  A  ,H.|t  of 

i    tcau        S     A   f ;;"     ."r'"'-    "'""^^^-   ^'''   •>f^'-'    '"--Camhrian 
plateau.     (3)    A    Ix'lt    of    Hat    country    underlain    l,y    PaLeo.oic.     The 
Cretaceous    escarpment    showing    pronnnculy    west    of    the    Canadia. 
North^  radway  frc.m  Uinni,x.g  to  Prince  Albert,  an.l  called  at   "^Zl 
places  Fuck  mounta.n    Riding  mountain,  an.l  I>as.,uia  hills,  rises  ab..  ve 
th,s    Ha,    country^      Northwestwar.l.     ,he    w..s,ern     bel,     .,f     Pala.....  i 
arrows  and   at   VVapawekka   lak.-   the  ccarp.nent   of   the  Cretac  . 
^en.  known  as  the  VVapawekka  hills,    rises  .lirectly  fro.n  the  Pre'(-am: 

fr.,m*\'"p""r""'^'"'^""'  ^"""  "'"'"'"  '«>•  '■•■—  these  In-lts  an.l 
ron,   the  Pre-C  an.br.an  con,plex  o.cupying  the  n,i,l.lle  of  the    se.tion 
the   rocks   nse   .n    the    tinu-   scale   northeastwar.l    t.,   Hudson   bav      m 
s..uthwestward  to  the  C-reta.-e.,us  escarpn.en,.     The  general  slope  of 
surface  .sun.f.,rm  towar.ls  the  bay  an.l  for„,s  a  great  plain  bevelling 
ow  antjchne  wh..e  axis  lies  northwest-s.n.theast.     It  sei-.ns  cert^Wn  "h.u 
the  Onlovcan    S.lur.an.  an.l    Devonian   were  affecte.1  bv   the  fol.  i    ' 
v^h■ch  prcxluced  the  anticlinal  structure,  as  rocks  .,f  these  ages  are  f,       .1 
..    s.m.iar  arrange,nent  on  bo,h  sides  .,f  the  Pre-C'an.bria,,  .  or  .     T 
■ros.on  to  wh.ch  the  .l.stric,  owes  its  flatness    remove.l  the  Pala..j. 
fornumon  and.  ,t  the  C.rea,  Plains  slope  may  be  .•o„si.len..l  as    ,1     'Z 
J^nu- as  that  wh.ch  c.ntinues  to  Hudson  bay.  Creta.eous  an.l     '      i^ 

uas  late  I  ert.ary.    There  were,  ho^^^^ver.  earlier  erosion  perio,ls  t.,  whi.h 
he    hnai    r,.sult    may    1h^    largely   crclited.      Later,    to...    s.-nu-   of      ,e 

Z'll^Tie  r.  "T  '''^"  ;""'"'  '^-  "^^  ''^f'"^'"-'  "^  '-'^^  -''^  -d    n 

(luring  ,he  (.lacial  pen.).!. 


DcUnlcd  Dcsrnptiflns. 

Surf<u^eof  the  Pala=ou       The  charaCer  .,f  the  land  surfa.-e.  wher,- 

r  m    ,ha,    of    ,he   surfa.e    when-    the    Pre-Can.brian    ..ut.rops       Tl, 
un.lorn,  nature  of  the  r..ck  an.l  the  Hatn.-ss  of  the  strata  iK.th    .s.i. 

i^    it   is    ,ctu-dl  -   ,h  J  ■;"'"     "^  ""^  ^"'*'"''  '^  ^»^"'"'ral,  that 

...   'Ij^^^^-^^y   'he  surface  of  one  particular  be.l.     The  .lip  .,f   ,he 
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formations  is  so  slight  that  a  change  from  one  In-d  to  the  next  higher  is 
not  noticeable  ii.  the  t(>i)ography  and  so.  tJiough  every  where  structural, 
the  surface  is  formed  !)y  higher  and  higher  beds  as  the  distance  from  the 
Frc-t'anil.rian  increases.  Away  from  drainage  channels  the  Hatness  of  the 
surface  prcnluces  extensive  muskegs  which  completely  hide  the  solid  rock. 
Normal  erosion  had  probably  pushed  the  various  cliffs  back  to 
approximately  their  present  position  before  the  advent  of  the  C.lacial 
period.  The  effect  of  the  ice  movement  in  this  district  was  principally 
the  removal  of  disintegrated  material,  the  deposition  of  moraines,  and. 
through  these  means,  the  disorganization  of  the  previous  drainage 
systems.  Over  part  of  this  particular  map-area,  a  great  thickness  of  lake 
clays  was  depositwi  at  one  stage  of  the  existence  of  the  great  glacial  lake 
Agassiz. 

Present  Surface  of  the  Pre-Camorian.  The  present  surface  of  the 
Pre-Cambrian  area  is  similar  to  that  found  in  other  Pre-Cambrian  areas 
in  the  Canadian  shield,  but  in  this  district  the  relief  is  less  tha-i  in  many 
other  areas.  From  the  edge  of  the  Pala-ozoic  escarpment  r  from  the 
verj'  rare  higher  elevations  of  IVe-C"ambrian  rocks  the  mammillated 
surface,  dotted  with  innumerable  lakes,  m.-  be  seen  stretching  away 
to  an  even,  unbroken  skyline.  Few  hills  o;  ges  rise  more  than  50  or 
60  feet  above  the  valley  bottoms  and  since  the  growth  is  more  luxuriant 
in  the  valleys  than  on  the  thinner  soil  of  the  rocky  uplands,  the  forest 
cover  minimizes  to  the  eye  even  this  small  difference.  The  hill  slopes 
are  fairly  abrupt  and  although  the  difference  in  elevation  is  small,  the 
country  in  detail  is  rough,  excepting  in  large  muskeg  areas  or  where, 
as  in  the  area  east  of  Cranberry  lakes,  the  rock  surface  has  l^en 
thickly  mantled  by  lake  sediments  and  glacial  deposits,  which  have  to 
a  great  extent  masked  the  unevenness  of  the  rock  ffoor.  Where  the 
surface  is  free  of  glacial  debri-  it  is  a  continuous  succession  of  narrow, 
steep-sided  ridges  or  knobs,  separated  by  narrow  swampy  valle>->.  The 
basins  of  the  large  lakes  are  directly  connected  with  differences  in  the  rock 
structure  and  rate  of  erosion.  The  smaller  lakes  occupy  depressions  or 
blocked  valleys  in  the  manimillatcd  surface  and  the  streams  joining 
them  ari'  merely  spill  wa\s  from  one  basin  to  the  next. 

The  Pre-Palcvozou  Surface.  The  present  surface  of  the  Pre- 
Cambri.m,  althougii  locally  uneven,  does  not  break  the  even  slope  that 
bevels  the  Paheozoic  resting  upon  it.  .uul  the  questions  naturally  arise 
as  to  the  amount  of  smoothing  that  this  surface  underwent  during  the 
bevelling  of  the  Pala-ozoic  formation  and  a:  to  the  character  of  the 
surface-  upon  which  the  later  rocks  were  deposited.  From  the  k\els 
of  the  various  lakes  where  Palaeozoic  and  Pre-Cambrian  rocks  arc 
in  contact,  it  is  po.ssible  to  get  an  aijproxiniate  value  for  the  .^lope  of 
the  Pre-Cambrian  surface  beneath  the  PaUxozoic.    The  greatest  value  so 
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ol)(ain,,l   ,s   15  tirt    pvr  mik-  .■liu.,>t   ,hu    ...mh.     Takini;   thJK  Kn.il.M 
valiu      and  thf  avcTaRc  is  pruhaMy  i.uul,  hs.,  -  it  is  ivi.l.nt  Hut  uitlun 
.1  (li-tatue  „f   10  miles  from   tlu-  prcMnl    rsrarpmcni   thcr.'  is  no  pr.- 
I'alaoz,,,.-  h,li  more  than  25QU-vt  in  luiKlu.  l..r.  asf  ,ra>  l.a.  Ihtm  observe.! 
there  are  no  inhers  of  Pre-Camt.rian  rueks  in  th.^  limeMone  ana  an.!    the 
exarpment  at   its  ed^e  is  everywhere  less  than   100  feel   in  heiulil       In 
some  places  the  I're-faml.rian  th.nr  has  heen  so  re.entiv  stnpp.-d   ,1,  u 
.t  has  not  iH.-en  subjected  even  to  I'leistoeene  Khuiation  and  wherever 
lli.s  eondmon  was  obser^ed,   th,.  sarfa.e    has   the  same  low  relief  an.l 
r'.m„|e.l  hurnmoeky  charaefr  li,a,  an-  typlral  of  s„rfares  expose<l  b,„h 
to  pre-(.!ae.al  an<l  (ilaeial  erosi.m.     It  ,eems  certain.  theref,.re    that  the 
general   character  of   the  surface   is   not    wholK    the   result    of   the   Kite 
rerfary  erosu.n   perio.l  which  lH,.ve!led   the   Post-Can,brian  formafons 
rior  of  the  action  of  I'leistoeene  glaciers,  hut  th,,t  this  surface  was  a  plain 
developed  before  the  deposiii,,,,  of  the  earlies,  I'aheozoic  rocks   and  w  is 
.11  practically  us  presen.   condition  when  cvered  bv  these  formations 
its  cinndence  with   the  slope  of  the    ( ;reat    F'lains    is    due    in    onlv     i 
sliKlit  degree  to  the  bevelling  by  later  erosion. 

The  earlier  conception  (,f  the  (;iacial  pe.icKJ  in  northern  Cana.la  is 
a  ume  during  which  great  thicknesses  of  froh  as  well  as  .lecavvd  rocks 
were  planed  off  the  surface  has  gradi-ally  been  aban.loned  bv  most 
geologists  who  have  had  any  broad  experience  among  these  oUlerro.ks  ' 
Uccasionally.  however,  statements  are  still  ma.le  that  hundreds  of  fec^i 

0  rock  have  been  removed  bs-  the  ice.      Besides  the  general  similarit\- 

01  ine  Ire-(ambr.an  surface  exposed  to  Pleistocene  glaciaiion,  to  that 
lying  chrectK-  beneath  the  PaLeo/oi,-  cover,  there  are  other  proofs  of 
J^l.ght  attack  in  many  places  even  where  the  rocks  ar,.  gro<,ved  an.l 
highly  polished.  The  most  striking  instance  seen  is  at  a  localitv  on  the 
south  shore  of  Kee.l  lake  just  east  of  this  map-area.  The  tip  ofa  hook- 
shaped  point  projecting  from  the  ,..  inlan.l  is  capiK.I  bv  a  small  outlier 
of  limestone  which  is  separated  n.  m  the  main  es,arpnK-nt  bv  a  long 
arm  of  the  lake  paralk-ling  the  main  escarpment.  This  is  less  tl,  .,. 
one-ciuarter  of  a  mile  in  wfdth.  The  Pre-Cantbrian  rocks  on  the  narrow 
isthnuis  between  the  outlier  and  the  main  mass  are  as  highlv  ,>oUshed 
as  those  m  am-  other  part  of  the  district  ..  seems  unlik.lv  that  ice 
action  would  have  excavate.!  a  narrow,  ste.-p-si,l,.,l  tr.nch  f.o"t.,  80  f..et 
deep  transverse  to  its  line  of  motion  and,  therefore,  it   is  believe.!   that 

he  I  re-Cambrian  r.,cks  .,f  the  isthnuis  wore  un.-ov.-r...l  at  tl...  time  of 
the  .ce  advance.  Had  much  rock  been  n'moved  bv  tlu-  ice  the  appar.MUlv 
'nter^ly  glac.ated   Pre-Camhrian  surface  of  ,h,.  isthmus  w..uld  stand 

'l-.i«son.  A.  C.  Cicul.  Surv.,  Can..  Bull.,  vol.  1.  ,,.  iix 
A.iams.  F.  D..  Jour,  of  Gct,|,,  vol.  1.  p.  iSH. 
^Vil«on.  M.  E..  Ceol.  .Surv..  Cm..  .Mem.  .SO,  pp    UH    lo; 
Harlow.  .^.  E.  Ceol.  Surv,  Can.,  Ann.  Rnit.    M    I    ,,    r-. 
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LOCAL   TOPOGRAPH V 

The  hettTogt-ntity  of  rork   format 
requiring  consideration. 


ions  has  produced   local   forr 


Pre-Cambrian  Section. 

having  arL""o7roV'L'to    Zf  n'lT^' ^r  '"T  'T.'^  '"  ''''' 
Hollows  .jat  see.  to  .ear  no  r^a^Lt^e  Sd  ^l^i^^ -^^ 

^.'iici  ^;^i^- ^  3t:^  ;^f-  -  .^--^^  -  ^^ 

follow    ^ones    of    sue-,     rocks        Such       r  "'"If  '°*"'"^   ''^''   '^'^^' 

products  of  normal  streaJetion  but  h...:i;:::"?or;er:T     ""I    "" 
prepared  for  the  .stream  by  other  a^enn       TxV  J       '^^  '''*'"'^' 

ward,  curves  back  to  fh,.  «»cf  ;  j  •  .^'"'^'^  '^'<t^  '^  "ows  east- 

dynamic  aLi  i„„  1;    *    r"   '!'■-  ""''  ^'T'"^   "■«'-«■"-   «- 
Much  „f  ,he  rtisinuJr  3   „,'"!,"'''"   «'"'""^^   Latholith,,. 
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of  which  contains  only  a  small  amount  of  thoroughiv  oxidi/cd  forcinn 
material  Aft.-r  the  exposure  of  the  Pre-ramhrian' l,v  the  .stripping 
of  the  doh.nnte  cover  the  basins  in  the  /ones  ..f  softer  rocks  were  further 
deepened  by  erosion.  This  peri.Kl  was  much  shorter  than  the  previous 
one  and  did  not  affect  the  surface  deeplv.  It  was  dosed  by  the  ice 
advance  of  the  Pleistocene,  the  chief  effect  of  which  in  this  area  was 
the  removal  of  debris  leaving  the  .lepres.ions  ready  for  ...cupation  by 
lakes  and   rivers. 

-As  a  result  the  larger  rivers  flow  in  valleys  that  are  n.,t  in  pro[K,rtion 
to  the  size  of  the  stream.  They  have  l,mg,  narrow,  lake-like  .sections 
interrupted  by  short  rapids  at  boulder-.lammed  constriction,  or  where 
a  more  resistant  band  of  rock  or  .i  granite  dyke  crosses  the  curse-  of  the 
stream. 

ilranite   Uplands.     Between   the  larger  lakes  the  resistant  granitic 
rocks  form  areas  cmplementary  to  the  lake  ba.-,ins.     In  inland  sections 
the  granite  has  been  left  at  a  higher  level  than  the  more  easily  weathered 
basic  rocks  and  forms  uplands  of  considerable  area  which  in  many  places 
rise  with   fairly  steep  slopes.     As  a   rule   the  granite   hills  are   thinlv 
s<..l-covered  and  the  contrast  between  them  and  the  more  deeply  soil- 
c  .yered  areas  of  basic  rocks  is  striking.     On  the  surface  of  large  granite 
upl.inds  such  as  that  alwut  the  headw.iters  of  the  Mi,-,tik  chain  of  lakes 
Separation  creek,  and  Webb  creek,  the  upper  lakes  lie  in  very 
irregular  basins  with  low  banks  and  are  surrounded  by  flat  muskeg    .. 
through  which  the  streams  between  the  lakes  meander  sluggishly       Ap- 
proaching the  border  of  the  upland,  however,  the  lakes  become  smaller 
and  the  streams  form  almost  continuous  rapids.     The  elevation  of  the 
granite  mas.ses  above  the  main  firainage  systems  situated  in  the  troughs 
of  basic  rocks  makes  the  descent  rapi.l  and  the  fairly  homogeneous  nature 
of  the  granite  does  not  lend  ifself  to  the  development  of  ponded  stretches 
with  the  (lescent  localized  in  a  few  larger  rapi.ls  or  falls.     The  change 
ui  the  nature  of  the  streams  from  the  slow  meanders  of  the  upper  part 
to  the  straighter,  rapi.l  stretches  of  the  lower  part  is  well  shown  in  the 
cases  of  Mistik  creek  or  Separation  creek  where  the  number  of  rapids 
in  the  lower  parts  .,f  these  streams  is  in  strong  contrast  to  their  almost 
complete  absence  in  the  ui)per  reaches. 

Granite  Dor....  The  weil-marKed  jointing  of  the  granite  is  expressed 
Ml  the  local  topography  in  dome-shaped  hills.  Striking  examples  of 
these  occur  along  the  Mistik  lakes  an.l  there  is  one  especially  prominent 
hill  of  this  type  at  the  outlet  of  \isto  lake  on  this  chain.  The  granite 
at  this  place  has  its  three  joint  planes  all  incline.l  and  hence  as  blocks 
spilt  off  a  pyramidal  form  is  pnxluced  ;-.^d  perpetuated.  Softening  of 
the  outlc  js  produces  a  dome-like  form. 
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Troughs  Formed  ui  the  Clastic  Rmbs       \t  ,h 

hiipi.n  I.,  ii,.  i„  „,,„„(  v„i,. ,„i„      T|„,,  ,,,'"'  "" '-"  """'  "'  »l" 

Kranitf  f„rm>  an  iiplaiM  al«.v..  thr  Knrn>t„„.. 

VWyt    /e;4r,v.      In    tlif    .luartzili-slaii-    s.rio     ,1,..    1  ,r„     , 
which   f„rn>s  ,IH.   n.,rthw...i  .h..r.  of    \„u.k       i'  '         ""••'    ' 

gntisMcro.k>  Kovcrns   the  tnm.atiiMi  ,.f  parallil   ri,!..,-.      Ti, 

d.p  at  angles  of  2.,  to  ,.,  .U-Kr...  north.ar  i  l!^*;     „,  o    th""r"'^ 

tion.  s.,:.  irC.sits  :  ;;:;^T  ^"^^  >7"->---^  >---  given  protec. 
Thereare.few.  llf  ^l  "'''  '"^'  ''"^  ''^^'y  '"■''  ""'  numerous, 
the  f  o  u  f  h  :  "^."""^'-P'^""^'  '^^"'^■"tly  the  result  of  outwash  from 
cu  .         ,,  ■■'"■"";'"«  "■''•  ''"^  ''"•■'"«  the  (;ia.ial  perio.l  thi.  par," 

cularsecfon  was  one  of  en-sion  rather  than  of  deposition 


Palcrozoic  Section . 
Lakes  and  Streams      In   rl...  P-,i ,.    .  •  •         .      . 
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Th..  rapi.ls  ar.  MO,  h-ukI.  .nuu^h  1„  n.,i,nrr  |.ur.a«iMi;  wl,,,,  ,1,.  w.M.r 
IS  ,utt.n,.„tly  ,!,.,,,.  1h„  in  aMvn.lin^  ,!„■  riv.r  it  i>  M..,v,„,rv  t„  „.,l,.  ,„• 
track  for  nine  h  ut  tlir  «li.-,tancc. 

(ikaal  Forms.  \  lar«..  par,  of  tl,.  I'alao.oi,-  „.,,k,„  i,  o,vvn,l  hv 
.lav  nt  vary,.,«  tlu,kt,.»  .LpoMt.-l  .lurinK  -uhtn.rK....-,.  of  tlu-  n.,io„ 
I'V  Kl."-al  lake- AKasM/.  In  thi,  particular  ,nap-an  a  tins  ,  ovrrin^  i.  no, 
M.  .mportant  ,.  fartlu  r  caM.  l,u,  h.-.a,,..  of  i,,  pr,,,.,u.  ,,„.i  ,„.  tiatn.., 
'""•  "•  tlu'  lalao/on-  .tr„,-,nr..,  par,>  of  ,1,..  ro.nurv  inlan.l  fro,,,  ,1,,. 
.IraH.a^o  ^v^t.n,,  arr  ,„v,r..,l  l.y  lar^o  „,.,.k,.K>.  Sin.v  pro„.,in>; 
rock  protulK-rancc.  aro  not  foun.)  in  th.  hon.oK.n.ou,  Talao/oi.-  for.na 
t'on.  a>  th.v  arc  >n  th.-  h.ten.n.tu'ou,.  ol.l.r  formation.  ,|.  po-it.  of  till 
arc  almost  L.  kini^. 

Border  Zone. 

When.  tiu.  I'rc-Caml,ria„  and  J'ala.ozoi.-  topoKrapl.i.  .li.trirts  m.H 
her.  ,>  a  border  /om-  that  has  son.e  chara.-.vristi.x  foun.I  in  neither  tlu. 
re-(  am  ,r,an  nor  the  Pala-o^oi.-  an.as.     Tiu.  -appinu  .,f  tl,..  lower  an.l 
e.s  resistant  beds  of   the  ( )r,iovieian  produ.e- ,lilT  fa.es  whi.h    ri.e  SO 
to    80    fee,  above  the  ol.ler  nuks  an.l  form  one  of  the    ,„os,    striking' 
physu.graph.e  features  to  be  found  in  th,.  whr.le  area  ( I'lai.s  II  and  \I  .\, 
i>ut!.ers  are  scattered  along  the  main  border,  standing  out  as  nat-toppe.l.' 
s  eep-s,ded  hdls.     1i,e  pron.inen.e  of  these  is,  howe^■er,  n.asked  in  'I.os, 
f.laas  by  the  much  greater  height  of  the  tr.es  on   the  >oii-er.ve,ed  lower 
rocks  than  on  the  thin  ster.le  soil  covering  the  dolomite.      Mans-  of  the 
arger  lakes  he  .n  this  border  .one,  their  basins  apparentlv  being  troughs 
e   Kled  ,n  lenses  of  basu.  rocks  with  the  southern  parts  of  ,l,e  troughs 
blocked    by  the    dolotn.te  which  forms  a    sor,   of    retai.nng  wall    along 
that  shore.      The  cl.fif  faces  so  commonly  found  along  thes,.  ■'glint"  lakes 
are  qu,te  d.jTerent  from  the  low  swan.py  shor.-s  of  lakes  King  completelv 
wthm  the  dolomite.     The  drainage  of  son.e  of  ,he  glin,  h.k.t  i.  thro   gh 
"Pe-n.,gs    ,n    the    .iolomite.    others  dn.in   hy  rivers  along   ,he   doh.n„te 
escarptnent. 


(T.I.MATK. 

The  anion,,;  of  rainfall  and  snowfall  is  not  l..rge.  The  tot  ,1  n-e 
npttatum  is  15  ,o  20  inches  per  annum  as  comp.ued  with  ,^,s  to  40  inches 
for  southern  Ontar.o  and  yucbec.  The  snowfall  is  .^0  to  60  inches  as 
compared  w,th  60  to  90  inches  for  southern  Ontario  and  <;0  to  120  inches 
for  a  large  pa^t  of  Quebec  .•  The  winters  are  cold  and  long,  the  sun.mers 
short  and  hot.  The  large  lakes  frc-exe  over  during  the  f^rst  p.  to 
No  -ember  and  are  .seldom  free  of  ice  until  the  middle  of  Mav.     Pros, 

'.'Silas  of  CLin.itia.  1915.  Of,,,,  ut  In,  .«ii>.        liosis 
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.xcur  in  early  Sep,emlH..r.  A  li„  „f  ..mpt-ratMr.  ..l,servations  for  ,hi> 
and  adjacent  areas  ,s  found  in  Memoir  ,U),  (leoloKieal  Survey.  Canada. 
He  shortness  of  the  summer  season  is  to  some  extent  counterl.alance<l 
M.th  l.y  the  lenKlh  of  daylight,  owin^  to  the  latitude,  and  al...  l,y  the 
large  numlxr  of  clear  days. 

AGRU  ILTl  RE. 

The  climate  dws  not  prevent  the  growing  of  the  hardier  cereals 

1x1  Th  'n  ""T'  "'  *'^'  ■'""  ""''  ^^^■^^••^■-  -"'e'H-ts  have 

fxtn  m.ide.  small  gardens  are  cultivated  with  success.  The  lack  of 
areas  of  suitable  s..il  is  the  chief  drawback  to  agricultural  development. 
In  the  areas  of  lake  clays  rainfall  remaining  on  the  surface  pnxluces 
..nmen.e  muskegs  which  would  be  difficult  of  drainage.  In  much  of  the 
northern  part  of  the  sheet  the  areas  of  arable  land  are  so  timiu'lt 
extent  that  agriculture  u.ll  never  be  an  important  industry. 

FOREST. 

Birch,  poplar,  tamarack,  spruce,  and  jack-pine  form  a  thick  forest 
cover  over  most  of  the  area.  In  favourable  localities  the  trees  are 
qu.te  large  but  much  of  the  area  has  fx>en  burned  during  the  past  fifty 
years  and  the  second  growth  trees  are  all  so  small  that  the  amount  of 
merchantable  timljer  and  pulpwood  is  not  great. 

Fl  RS.   OAME,   AND   FISH. 

The  first  explorations  of  the  country  west  <,f  Hu.lson   bav  were 
made  to  obtam  furs  and  from  that  time  to  the  present  the  fur  trade  has 
been  the  ch.ef  support  of  the  scattered  population.     In  the  early  davs 
he  trappers  were  all  Indians,  but  recently  there  has  been  a  larger  and 
arger  number  of  wh.te  men  adopting  the  life  either  entirelv.  or  only  in 
the   wmter   months   when   other   employment    fails.     The'  shifting   of 
tradmg  centres  and  the  increase  and  decrease  in  the  number  of  trappers 
comadent  w.th  fluctuations  of  the  price  of  furs  and  the  labour  condign; 
outsule.  prevent  any  accurate  estimate  of  the  average  vield  of  furs  from 
any  district  or  the  comparison  of  present  with  past  pro.luction.     There 
•seems  little  doubt,  however,  that  the  number  of  fur-bearing  animals   ! 
steadily  decreasing.     It  is  the  custom  of  the  white  trapper  at  leas    to 
choose  a  certain  trapping  ground  which  he  works  so  intensivelv  that  in 
two  or  three  years  he   finds  it   profitable   to  abandon   his  cabin  an 
rappmg  ground  and  move  to  some  new  place.     Even  more  serious  than 
he   depletion  of  the  fur-bearing  animals  by  too  much  trapping  is  the 
destruction  o    -heir  breeding  grounds  by  forest  fires.     This  danger  his 
been  increased  by  the  prospecting  that  has  been  going  on  for  the  last  three 
years  and  it  is  becoming  greater  each  year.     The  fur-bearing  animals 


'i?' 


\W- 


.•^■:r 


21 

nf  tlR.  ,l,>tricl  ar..  Ih-.t.,  ott.r>,  wnlvi,.  Ivnxt.>,  „,i„k,.  wtaMU.  Uvavr, 
hshcrs.  martens.  W(,lvfriius,  mu>kra(s  and  foxes. 

Thvlar^iTt;..nu- animals  arr  m.K.si.an.l  wu,Mllan.l  c.r.ihuu.  Nnilur 
ol  th.s.  Is  partKu  ,rly  plentiful  au.l  l.u.h  ar.  prnl.al.ly  .i.rr.asinK  uwi„« 
tn  ..ll.v.ar.rnun.i  lu.nt.nK  and  to  the  Rrc-at  incr.as.-  in  tlu-  nt.n.U.r  of 
wolves  ,n  the  past  few  years.  Ducks  .„,<!  k-s..  are  foun.i  in  1,^.,. 
numU^rs,  the  latter  .lurin,  their  migration  in  sprn,,  a:ul  auunnn,  tlu- 
f..rm..r  dun„K  the  summer.  The  rol.l.in^,  of  the  nests  during  the  sprinw 
.s  a  menace  to  the  preservation  of  ,he  ducks.  For  two  or  three,  weeks 
duHMK  the  nesting  season  the  whole  ,liet  of  many  of  ,!„.  Indians  ,  onsists 
c.  eKKs,  (.rousearenot  plentiful,  probacy  on  acount  of  th,.  mimU-r 
of  weasels  as  well  as  on  account  of  unrestricted   huntiuR 

Recently  hsh  have  U-Run  to  forn,  a  valuable  part  of  the  pr-nlucts 
<A  the  .hstrict.'     1  he  larger  lakes  are  well  stocked  with  fish  of  the  h.uM 

kmd   including lake  trout  whitefish.pickerel.anclsuirKeon.  ()ther  specie 
are  found,   including  pike.   suckers,   goldeyes.   an.l   mari.,  I.ut  are  no, 
marketable.     Some  of  the  lakes  .ecertly  opened  for  tishinK  have  1." 
allowed  to  iH.-  deplete-d  of  the  merchantable  fish  to  ,„o  great  a  dev  e. 
Ihis  IS  true  o    Amisk  lake  which   the  T-shermen  are  ,L  ^olu     a    Iv 
I.-.vin«.     A  lake  in  which  the  whitefish  are  depleted   below  a  ce  t      . 
niinimum  and   the  predatory  fish  are    not    taken,  reaches  a    stage 
wuch    the    increa.se    of    whhefish    becomes    impo.ssible    owing    to'  t! 
destruction  of  spawn  an.l  h^h  by  pike  and  other  marauders  and  in  time 
his  valuable  h.h  may  become  extinct  in  the  lake.     Another  verv  "ri  " 
danger  to  the  whitehsh  is  the  ^.ery  common  practice  among  b„„,  ,„ 
and  white  residents  of  catching  whitefish  .luring  the  autumn  spawn    g 
season  when  these  hsh  struggling  up  the  rapids  in  the  smaller  streams 
are  easily  caught  in  great  numlx-rs.     In  this  way  the  Indians  ina  w  "^ 
or  two  get  enough  hsh  not  only  for  their  own  winter  suppiv  but  to  feed 
the    .rge  number  of  dogs  that  tnost  of  them  keep      Summer  fi  h     g  f 
dog  food  also  accounts  for  a  large  n.mlK.  of  valuable  fish.     If  on      Z 

but  all  w rieties  are  used  mdi.scriminately.     It  is  a  conser^  ative  eMiinat. 
to  say  that  a  dog  team  will  each  year  consume  a  ton  of  fish  a.ul  in  a  g" 
•Bany  cases  the  work  retun,  for  this  is  very  small. 

WATER-POWERS. 

On  all  the  streams  there  are  many  falls  and  rapids,  but  ,ince  the 
d.str  ct  lies  on  a  height  of  land,  with  drainage  nc.rthwanl  to  the  Church 
southward  to  the  Saskatchewan,  and  eastward  to  the  Nelson  '     ' 

1i:^-£through  It  arc  not  large.     There  is  also  a  great  variation  u /riow 


ti: 


22 

tt."  su,nm..r  minimu,,,  rnmin«  I..,.,  in  AuKu.t.a.wl  .lurin.  .1...  ex.es 
(  .   M.  .  mwKHl  of  ,h..  Wa,..r.,K.w..r.  bran.h.   IVpartm  ■   t  „., 

::;\;::'::sir::'''^'"-''n''^^^ 

«nn  .r\ati\f.      His  statnticnt    is  as  follows: 

"nil-;    (MlKdlllX    RIVKR. 
Th..  ,  loM.,  powtr  site  rapahl,.  ni  pr.^ju.  ing  larKt-  blocks  of   >4  h, 
<^n  muous   ,.^...   ,o   ,„..  a,.ove-„.,uio      1   J,^,,^  ,1         V   H^S 
S<h.st   lake   ,!,s,r„t)    ,s    BlocKlstono   falls  on    ,1,.   (  hurchill    riv.r 

1    .  . mu  tlH.   l.sd.arKo  ot  .he-  nver  wa„  fou„,|  „,  1,,  ,,,0,,,  5(),(M)0  cul 

"-■|opin«  .5,000  .on,in;;:;:  i;i:^r;;;tf  •  ^"'^  '^  ""■■■""'• 

mis  ,  s..|f  ,„  easy  and  ecnon.iral  dcAdopnu-nt.     KurtluT  and  n„ 
the  possihlo  ,K,w..r  output  of  this  site  to  60,000  horsepower. 

THK    S.\SKAT(HK\V.\N    RIVFR 

sh„w'"Z"';';"'""'  "'■"';■-"'  "'""•'  "■'""''  ""  'I"--  ^«»kalchc..a„  riv. 

:~t;:N;^x,i  »;i  ,;:;;';r''  \" "■""'--  -' '" 

.l.am  i,l,ni'  „.  ,T  V  >    i-fatins  siorasv  or  l.uMing 

hcZ:;','::  ,  ;,  rp.;  ;'"\;?'"  '""",*  "■'» ■  -  " 

.50  n,ii„  ,„„,  „,..  „,i,  i,7  i  ,ri,.  tf,"  ",  r  ir; '"  ■'",  ■*  'r  ^"~" 

Sm •  ""'■""' '" "" '— » ""-"^  ■'«•  -":""•■<  .h"  ;.:t 
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«  M.\rii:K  IV 

GENERAL   (;E0L(K;Y. 

INTKODl  (  HON. 

'Ih.-  a-I.ition  of  thv  various  Ki'"l<>Ki<al  unil>  i>  ,lic.wii  in  ili,-  i,il,|,.  ,,| 
formations  ^ivi-n  on  paKt-  9  an.l  thrir  (listril.mion  i,  in.li,  .u.mI  mm  ilir 
a.vompan>inK  niap  Thi-  area  lii>  aLm^  thr  nnrdur.i  In-nUr  of  thr 
f'al.ro/oic  an.l  in.ludrs  pari  of  a  rniinant  of  hasii-  l'r.-»  anil.rian  r.«  ks 
I  lus<.  art'  entirely  isolated  by  hun.lrids  of  miles  of  Rranitrs  ti.mi  similar 
typi>  that  havf  been  studied  to  the  southeaM  and  hen.  e  no  .  tempi  i, 
made  to  eorrelate  them  either  with  the  Lake  Superior  or  Ontario  area^, 
A  comparison  of  the  suc.e>si(.n  in  the>e  areas  shows  ^imilarilies.  i.nt  al 
present  it  ;,  '■••n^idered  wiser  to  u-e  a  local  nomenclature 

AMI-K    \(>!.(  .\M(  S. 

The  rocks  >;rouped  as  the  .\mi>k  volcanio  are  a  cuieplrx  of  ver\ 
ancient  surface  tlows,  fragnuntal  r...  ks  of  volcanic  orivjii;  -uch  a.  a.h 
l>ed>  and  aKglomerate>,  and  to  .;  lesser  extent  intru.Mv  rock-  that  are 
probably  dosely  related  to  the  surface  types.  MoM  of  the  ro(  ks  w.re 
ongmally  of  medium  basicity,  probably  .lioritic  in  compo>iti..n,  but 
they  are  now  altere.l  to  rocks  consisting  almost  entirely  of  se.undary 
mmerals,  chiefly  chlorite,  uralit..  .a'.ite,  serpentine,  .md  iron  oxid.-s. 
MiearuiK  and  comprer.>ion  h,.v.-  ch.uiKcd  many  of  the  in.mber.  of  this 
C(j..iplex  into  sclii:,t>. 

.^fassiie  Greenstones. 

The  surface  Hows  are  now  masMve  green>tones  that  in  pl,„es  mHI 
retain  pillow  or  amy^daloidal  structures.  The  pillow  structure-,  .ire 
similar  to  tho-v  .lescribed  in  almost  everv  other  .ir.  a  of  b.iMr  IVe- 
(  ambrian  rocks.  In  this  .listiict  the  areas  of  lavas  ,-.liowin«  this  f.rm 
are  not  lar^e.  f>o>sibly  thr  Hows  were  of  cnnsK|.,rable  tlii.kn.s,  an.l 
.IS  the  pillows  are  surface  structures  they  developed  in  ,,nlv  ..  mikiII 
[wrt  of  the  whole  mass.  Also,  the  intense  metamorphisiu  that  much 
of  the  v<,lcanic  .omplex  has  uncler^.-ne  mav  have  in  some  parts  <le,iroye,l 
thes..  original  struc'ures.  Amyg-laloidal  l,-,va.s  have  much  the  .  ime  dis- 
inbution  a.,  have  the  pillow  lavas.  Tn-lcr  the  microscope,  massive 
lireenstones  whether  showing  pillow  or  amvK.ialoidal  structures  or  not 
have  much  th(.  .same  appearance.  They  have  passed  thr.,ugh  .even' 
metamorph.MU  and  are  usually  nothing  but  a  felt  of  secondary  mipcril- 
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Thi-  amyK<l.»l'>i<l.il  grrrtTitDnc-i  arr  miirh  tho  >..imi-  in  comfM^ition 
as  thosf  (K-Mrilxd.  In  many  plaits  amyKtluli-s  arv  found  in  riKks 
showinvc  fllipsiiidal  wi-athirinK  '>ut  nnt-  struiturc  <otnini)n!y  <Kcnrs 
without  thf  other  Polygonal  jointing  of  thi-  old  lavas  u'curs  in  the 
east  shore  of  the  north  arm  of  Alhapapu^kow  lake  (Plate  III  Bi  and  a 
very  striking  sheeted  structure  simulating  tieddin(j;  on  an  island  southeast 
of  Missi  island  in  Aniisk  lake  (Plate  IV  A). 


Autoclastics  and  Pyrodastirs. 

At  some  points  on  Schist  lake  and  on  the  north  arm  of  Athapapuskow 
lake  then  are  certain  tyjas  of  rocks  that  >eem  to  lie  the  direct  result  of 
moveitients  in  the  lava  during  the  periinl  of  its  extrusion.  The  result 
is  a  fragmental  rock  in  which  the  fragments  are  angular  or  sul)angular 
pieces  of  lava  cemented  by  the  material  of  which  they  .ire  composed. 
The  movement  has  rounded  the  corner^  of  many  of  the  fragments  and 
the  resulting  rock  may  simulate  rather  closely  ^  true  conglomerate. 
Pyrocj.istic  types  are  even  more  dititicult  to  di-i  .ish  from  true  sedi- 
mentary rocks.  During  the  peri<xl  of  volcanic  activity  ejected  material, 
par'ially  or  wholly  solidified  during  its  passage  through  the  air.  was 
included  in  the  viscous  lavas  (Plate  III  A).  These  masses  now  show  as 
very  dense  oval  Inxlies  of  various  si/es.  They  are  harder  than  the 
coarse-grained  parent  material  and  stand  out  on  ennled  surfaces. 
S)metimes  too  they  are  of  a  slightly  different  shade  of  colour  Thev  are, 
however,  all  of  the  same  material,  which  does  not  apjx'ar  to  differ  from 
the  matrix  except  in  texture.  Between  them  and  the  enclosing  ro<k 
there  is  seldom  a  •  ,.;  .  'ividing  '.<•.'.,.  as  is  usunllv  the  case  )  a  true 
conglomerate,  hut  the  hard  oval  mass  grades  into  the  somewhat  coarser 
material  in  which  it  lies.  Although  the  enclosing  rack  dcK's  not  diifer 
from  greenstone  showing  pillow  structures  this  cannot  U'  accepted  as 
undouhte*!  proof  of  its  igneous  origin  since,  imdcr  the  severe  nietainor- 
phism  to  which  all  the  lower  series  of  this  district  have  been  subjected, 
true  fragmental  rocks,  formed  mostK  from  the  debris  of  greenstones, 
have  l)ecn  reconstituted  into  dense,  dark  green  rocks  distinguished  with 
difficulty  from  the  volcanic  rocks. 

Near  the  tip  of  the  long  point,  east  of  the  mouth  of  the  Pineroot 
river,  there  is  a  striking  example  of  this  pyroclastic  lava.  The  rock  has 
been  very  severely  glaciated,  the  grooving  landing  around  the  hard  oval 
masses  leaving  them  in  relief.  In  this  exposure  there  is  also  a  difference 
in  colour,  the  bombs  being  a  lighter  shade  of  green  than  the  enclosing 
rock.  A  microscopic  examination  indicates  that  this  is  an  amygda- 
loidal  rock  which  has  been  rather  severely  squeezed.  Its  condition 
is   in    accordance    with    its    supposed    history.      A   small   quantity   of 
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ejecttti  moltt-n  material  wnulil  natiir.illv  t«nil  tu  .i--i!nu'  i  >n?mwli.il 
roundf'l  form,  Jhj*  siitidcn  rfHiliiin  would  (iriKluii-  a  litu'-uraiiud  frxturc, 
and  thf  opivirtunily  tor  the  fMapi'  of  ^a^  on  all  »idfs  wmilil  ivplaiii 
thf  aniyRf;  ik""*.  AftiT  In^inn  rmlH'ddcd,  tin-  viMo-.ii\  of  ilic  la\a  in 
which  it  was  rncloht'd  woiiM  allow  tin-  tratiMni^^imi  of  ditfi  ririli.il 
strfsht's  to  product'  the  flonnattd  form  of  thf  liotnl>.  iiiid  lln'  -irttch- 
inK  out  of  anui{duK>.  Ilu'  at)M)rption  of  tlu'  viiidilud  inatiti.d  l»y 
the  still  hot  matrix  would  form  a  Uirdcr  rcMirplioii  /><i\v  with  .1  ^rad- 
ation  from  thf  fini'-Kraitied,  sudoi'idy  coohd  bomli  to  the  MMiiiuIiat 
coarser-textured  lava  in  whi(  h  it  i^  found. 

Schtsls. 

Some  of  the  schists  lu'longinK  to  the  Amisk  volcanic>.  .ire  cliarK  the 
result  of  (Knamic  forces  acting  on  the  re  ks  prt  \iously  di-M-rilied.  The 
intense  shearing  ami  siiuee/ini;  to  which  the  very  olil  volcaiiics  ha\e 
been  exposed  have  prinluced  from  the  mas>ive  torm^  hi^;hly  sihi^tose 
derivatives.  Puring  jK-rio«ls  of  igneous  intrusion  rot  k  alteration  liy 
dvnamic  forces  was  no  doubt  supplettientid  liy  the  action  of  >olutions 
under  great  pressure  and  at  hi^h  temperatures.  In  certain  hxalitii's 
the  gradation  from  massive  volianics  to  s<hi'-tose  ^reen^tone  ,in<l  to 
ihlorite  schist  seems  to  Ih'  certainly  the  roull  0I  she.irinv;  and  alteration. 
In  other  occurrences  massive  nreen>tone  ,iiid  schists  are  inlertiaiided  in 
such  a  way  and  with  such  definite  houndaries  th.it  it  seems  \ery  probable 
that  there  was  some  other  factor  ^overninn  the  coinse  of  metamorphisni. 
This  is  shown  esjx'cially  plainly  in  the  unweathered  rocks  from  the 
diamond  drill  holes  from  the  Maiidy  property  on  Schist  laki'.  On  tln' 
surface  the  rocks  are  i'ltcrbanded.  m.issive  greenstone  and  tis>ile  chlorite 
schists,  in  zones  M)  to  KM)  feet  in  width.  The  contac  t  in  the  drill  cores 
is  \ery  sharp,  the  change  from  massive  to  schistose  nx  k  showing  no 
gradation.  Po-sibly  the  presence  of  clayey  or  tuffaceou-  layers  between 
successive  lava  flows  ma\'  ha\e  localized  the  shearing  and  met.iniur- 
phism  almost  completely  in  tlu-M'  less  resistant  zones  producing  a  tis>ile 
chlorite  schist  in  sharp  contact  with  massivi'  rocks. 

Relations. 

The  volcanic  rocks  and  their  derivatives  by  metamorphisni  form 
the  oldest  recognized  series,  but  since  tliey  are  all  surface  ty{)es  there 
must  have  been  still  older  rocks  upon  which  they  were  laid  down  and 
which  are  now  entirely  coverefl  by  younger  rocks  or  are  com[)letely 
engulfed  and  absorbed  by  the  intrusi'  c  masses.     The  relation 

of  the  .Amisk  g.'oup  to  rock-;  of  I.Tter  .-.'.^e  ii  "«'  rr  -ifliTcd  v.hin  dis- 
cussing the  younger  formations. 


3 
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'.'lAKIZ    l'<)Ri.„vRv. 

-Khly  parallel   civk.s        ,     L"""  "'■"   ^"^'  "^  ^'-'   '^^'^  w 
-numerous   that '.here    ^  ^  ^-">"'"c.      I„   plao.    u,e  c    'ke! 

''^^'<;/'n..UKh   ,o  l.e  indicated   o         '  '''    """'^'    '"'t   <he.e  are 

•'^  ^'-^ '^'^.n.i  the  expo... ct::;;a  ::rT''"-'- ^> 

Lilhologicul  Clumrtcr. 
porphvrv   fra.tiinrl    „  l  <|uartz    pornhvrv      Ti 

' Sio, 

" ..      ri.s'i 

'^. S7t,s 

•  -  "H.,>  ,,h>ov,.  Tnjut  lake. 

Asprevioii-lvvtaleil  ih;  ,    ■ 

"f  ""■  Ami,sk  group  ^  '■';.'■''  "  '"'""'  "'  'lykes  euuin.  .he  v  I        ■ 


•'.jir' 


island  where 
''  fl\kes  are 
"■Phyry.  In 
i>t'  are  not 
K  the  dyke> 
gt'neralized. 


'inlividuals 
■t'  Ooni  the 
)ocur  close 
f^ometiincs 
^-     Ordin- 
^■I'l  in  the 
"•    quartz 
'o   folding 
{•^  a  light 
ro  visible 
""iinonly 
'^li'--  silica 


which   the-e  very  ..1,1  r.uk 

'oKual   grounds  a   soniewhat    nn,,r,, 


ol 


I  If.  or 


very  ditl-Tent  < 


•riKnis  subjected    I, 


'""■  !!r:;''  "'■''^-  '-'-Hirica.ion  o„  li,h,.. 
""    "^'"■^■-'    -"■'•    rocks   „.,,,(,,,, 


-n.ewhatsi,;i,ara  g    ;   tl  ;;'''^"'T   ""■'•"""^<^'>-    >-l    -o 
>.K'i gates  of  seconikiry  minerals. 


'Uthwfst  of 


Icanics 
"iitary 
xvcl  in 
in  the 
facies 
rough 


IVtailed  mapping  of  thi,  area  will  sh,„.       i 
'■"  *"r  the  r.resen,   thev  are  gro  n  .  ''  ""'"'  ""'"'"■'  "'   'M'-. 

'"■'-ed    to    be   sedimenta     •   a"  w       k'TI T"      l'^^'  «"—  ">-   ar-i 
"f  ;i-rt..   feldspar,   biotiu.;  ^    ,^r     H    '"'^   '""^'^""^   '"'•^-'v 

:;  ';^^^-^7>-  -'-k^  '■•■p.-iing  on  r"  ,„,<;:• , "'^- v"-'"  ^-^^  ""^'^ 

•'r>-  typual  granite  gneisses.  so„,e  „f  ,,(,:  ''•      ' '"'  '«"^"">  rocks 

-<■   -"il-    to    the   granite   g    !  Ll    ^      ^  ^V  '"^"^  «"rnetiferous,  others 

'hara.-tertstic    feature   of    this   gnei.i      j  ""    "'■"    '^ ""       ^ 

P>Smatite  dykes,  .some  of  large  te  '"   "    "'''   ''"■«^'   ""'"'-  -I 


''"he  strike  of   (he  gneisses 


'"    --'.   almost    transv:rse    to    ,     .         ,  ■    '"^^'■>"' ^  '-'k.'   lies   is  south 
'"   ""'■  southern  part  of  the.     iVr    t  '"'    T'""'''  "^   "'"   -'-■^'^ 

^'■nerai  northerly  strike  is  ag,,r„„;V""""   ''""  '■'^-   ''—er,  the 

"S'«iii  inc  most  iDnution. 

/^istrihittion. 

f-f-een  gneiss;  chicriy  ,^"  ^,  ^  ::;:"^-"';'^'  -'""■->•  li-u-  of  div.io 
-.in.  and  granite  gneiss  o  much;' ;:'""'  ^'■''■^'.^  ''  ""^^■'>-  -''-"- 
P"-il>ility  that  the  close  fold  ,gh,r  "T.  ""'?'•  '''''''■  '"^  ^'"^  "'- 
"'"  <-'iff  I-ake  syncline  of  M  T^  '^  ''"  ""^■'■'^■^'  ''-  "-<!>-„  ..„d  of 
^'r  "  "•-  -'■'^>  '>y  intr^  .':':::;;;'"«-';-  --^  ^he  graniti... 
Rlonterate  .sertes  into  gneissic  ro  k  ;:,'.''""«;■''  '"-"'-s  of  the  con- 
'•-""Plex  from  Weetago  bav  ort  K'i  l"!^  "'"  ''"^'-  "'  '^^^  K'H'isM-.- 

I^arnetiferous  ,uart/,el,Sr  ^  ^''l^e  '  ^  "  ''"'r  '''■'■'■  '>f"-' 
three-e,ghthsofamile.  The  rock  I  r  T"  ""'""''  ^""^hward  for 
tu'le,  Kntdes  intoarichlv  horn    e,ul  '  T^T  ""-'  '•'^"^"  '""  '■'-'"■•- 

•"'-'V   the   volcanic.   tha.Tt  d"      /^    '"'"'"^ 

'-rnblendicnuartzschistle    ng    u,tl.%'""^^^^^^      '^^^""'"^   "-'    ^he 
"tends  northward  fron,  a  1        o  e  hdHo  'T"'"  ''^^"  ^'^^■^*  "^  ^^-^^ 

'ake  and  westward  l^-yond  M^ri  lake  ""'  ""'^'  "'""^  "^  I<--.V',ew 


28 

and  '::":::z:!::'  'o,::rt'^:  -'--  ^  ■■•-  "--iv.^  ^^ 

eastward  to  ,lK.w.s,  Sid         u'r,'^'"^  "'""'  "^  -^l-'ri  lake 

-asses   of   sn,aller    ^^^   X?      ,'^'''' ''''^  ^'"''  '''--■ - 
Kisseyncw  lake.  "''   f"""'-^   "'    "h'   -listrict    surrou 


Lilholooical  Character. 


.  ^'"'~^'  the  Kisseynew  ^n  ■:  .  i.  ,„  ,,.  , 
a--  I-  physical  character   an  -.Imn         «  ''.'■"'■"Kt'neous  ,„  origin,  as 
1-  ciescrihed.     The  Rne   s^.  th "^     '  .""  "'""'""  "^  "'^^  '^P-  " 

origin  are  well  foliat«ro,{^'  ,;:::" 'V"  ""'''"'^^■^''>' "^ -''--' 
I"  many  places  thev  h.ve  .  1       f  ,'^'      '"^   ''"'''  '^^'^   ^^  'iRh.   j 

/•^ic-f^ness  fro.  2  inVn'r  .V;:  t"'  irfT'"^''  ^'-  '-'^  -«- 

bedding.  ""^-      "1^^^  foliation   ,s  parallel   to 

-d' o  we;;ri::.;i^rkTd?'-  t\  -^  ""•  --  "•^^-  -^ 

«  ■•'Hhes  thick  and'dip  nor  hwrd     !'."'■''■     ''''"■'>«'--- 
;:'nke  being  parallel  to  Zt.:^     r^'     ,  "  ''   '"  '^  ^'^«--' 
•>Kht  grey  and  dark  grev  1>  mds  '  ■""       "  ''"'"^^y  f»''at«l  w 

Heent;'rXr';:?;.:r:r''\^^'-  ^^-  t'>e  whole  rock  1 
are  not  recognisable!  hu      .      Sed''*'  '"■'«'-"  -'-entary  textu 

-or^ai  .i...,  ,._,„^  a;f  tl:r;=- -;  - -^^^^^ 

Kne,ss  that  is  undoubtedlv  of  1^1  o'L;  .''  '"  "  ^  «^^-'"^-" 
fragments  of  older  rocks'.  It  is  tmn2  f  T"'"  T  "*"'''""^  ^''^""''=' 
number  of  deep  red  garnets.  l\  "S  .  ''u'  ''"^'  '^"^■■'-  «  '-* 
fresh  frac,t,re  it  is  dark  grev  and    ,  h.     V  ,"'"  ^'^''''  '^"^  ""  «' 

the  rock  shows  no  folia  ion  Zt  E  k  ilk'""  '  "''"  *'^^  '"''■--"^^ 
WHh  closely  interlocking  au'tl  ,1  ,  "  "  '-^''^^  '""'^^ive  grani, 
principal  constituents,  a-ul  E  '  ::;^^f  ^":  -^'  P'a^iociase  as  th 
■niportant  minerals.     The  n    hrl  '  ''"''  ^  '■"'^"  muscovite  as  les 

P'aKiodase,  which  is  a.It  :^V'  '"">•  .^'"^^'^V  altered  a^d  ^ 

This  granite  is  intrusive  t"  ?""';':.""^"'  ''«  ^^'^V  ^resh. 
t"P  "f  the  hill  just  north  o  th  n"  ow  "?^"^  ^'"'''^'^  '^''  ^--^  th. 
'  --ribed  probably  represe  ■  "7  T  '"  ""'^  ''^>-  ^''^'  --ple^ 
^"^-«'  |;y  .he  assin-ikuion  f  ^.m-of  h'  ^7"r  "^™  -".ewha, 
garnets  have  been  formed  bv  tl  eT  v  ,  I  '  "-"^  "^  '*^  ''^'''"'''''r  and  th, 
.  The  two  rocks  describe  m  u  ^  t  S""h  "'  ''u'  ''^'''  "-«"- 
-"'--^sseynew  group,     one  ;fX:ttX:J--;>'^^^^^^ 


•'S?^ 


•.JV' 


M.^iX^iS^Hiif!^-^. 
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mostly    of    sedimentary    n.ateri  .Is     ,         i  . 

.nrntsion    of   j^ranitie    roeks.     Tlte '  o  hT     " '    "'^■'•"""n'hos<.d     U     the 

-  .^.  modified  by  the  assin.ila.ion    !       ^  l;^:^'   f.  T''"'    -Kin 
Ih.re  are  gra.lations  h.-tween  the.e  ,v  1  P  '  "  ^''^  *""■'"'••''■ 

f-m  another  quite  distinct  tvpe  So,  e  of' ,h  "''"'"'''''  ''-^''^  ■""'  ^"^ 
"'Hk  and  many  of  the  si|].  L  /"""  "^  '  ''"'  '"'''  ''-  '""^f'  -'^  !<»<)  feet 
'•:^'an.es.  The  dykes  .^.Z^^^^r:^  ^'  :"^"'"  '•'^'  ^^^^  ^-  '->.  K 
^^t..  None  of  the  rarer  n,  n"  '  r  7 ''"i'  ""•'^•^'  -'«'  "-<- 
•■!'>-ryed.  '""■"■'  ^"  "f'«'"  f<'U"d   in  jngmatites  were 

'n  the  vicinity  of  Kisscvnew  I  .L-,    .1 
-rth  00  degrees  east  and  dips  at  a  .ds    1'^'":  ^'"^^'^  -'PP-ximateiy 
--     On  Mari  lake,  howe'e  r     ,  t'   '"  ''  l'"^--  '<>  •'•.■  t-orth- 

nuher  steep  to  the  eastward  F  i,l  ,  ,  .  ""''^''"•'■-''  -'".I  the  ,Iip,s 
-s.erly  pitching  syndine.  l  tit  o  ,  ^  "r'  T''"'"  ^-^  "'  "-t  - 
KnetsM-s  oyerlie  and  dip  a.vay  fn  .  X  ^  '""'  "  ""^  -""-  •"<' 
Kroup.     The  strike  of  the  format ios   1  ,|  '^  ''"l^"'''  '"  "'"  Amisk 

'"  rHe  dominant  strike  of  the  sch  ^f     ,     !  ^"■'"  "'  '"— ■  "■— se 
'here  was  a  great  foi.l  which  bent  a    U^^u  ""''  ''  "  '■^^'-"  '^at 

"PP-  Missi  sharply  westward  an  th';'"  '"'  '"  "^'^  ■"'''"'■■"«  "'e 
-J.men.s  are  apparently  cttt  off  a  hor  ,i  f  ""^"--''-  The  Mi.si 
^•roek  and  it  is  assumed  that  an  east  we  1  t',"- "\""'  ""^"^  ''  ^^''""w 
^he  gncsses  of  supposed  sedintenta  yT:;:,  ""  '^  !"^'  -P'"-''-..  In 
.-neous     material     injected   as  sk      s^         ^V'^  ''  '"■■«''  ^"">'"'U  of 

-al  granite  gneisses  only  i     a     ihtch""  '/'""'   ^'"'^  '""^^  f^"' 

-  dissoK-ing  of  a  certain  p^tiof  o/,,  'V  '■'•""-'"•'"  F>roduced 
-K."at,t,c.  I„  both  c.  es  th  ig  "us  riri  ''"■"'  ''"'^-  '^^''^-^^  -- 
-<l.mentary  and,  consequently,  iTun't  T"  '^""^^'"'  •^•"'  '^e 
oyer  the  gentler  northward  si, ,  "  o  ^    '"  ^"""^  ^"^•'"^-  "'in  facing. 

^'eeP  -uth  faces  of  which      r^t.^r^'r'''' '""''" ''-'^'-'f  •'- 
H'dnnentary  rock.  '""'^'>   "^  'he  tnore  easily  eroded 

di'^e'tT;:;j:.;:::;';;^'--^;han  a  sin,,.  ,,,„,,,„„  ,^„  ^  ^^ 

-  f^ehc-ved  to  be  you  i  "rt;/.''''""^,  ^he  sedinientary  pan 
;;Pn-rs  to  oyerlie  the  greetls  l^'r^^tt^^^  ^^''"^  •""■^'  '^^"  «-'- 
t^ace  of  any  unconfo.niity  Ix'tween   th     ?  u      '"'"■  '^'   ^"^y^'^vv,  no 

f";'f  a  gradual  transit,' J  fr^nthdr-       '\  "'""""  '""''"^  -'her 
.Am.sk  group  to  the  domintntly  s.  .  -"""^ '«""*"^  ""^k  of  the 

a..nr"  '"^'"""-hosed  representatiyesof  ^hef::^^^'";;:;,- 
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for  tin-  present  it  is  assumed  tliat  the  Kisseynew  group  is  simply  th 
u|)iK'r  [jortion  of  a  great  formation  of  wliic  h  the  Amisk  j^roup  forms  th 
lower  part. 

Cl.lKF    I.AKi;    (.RAMTK    PORl'llYRY. 

Distribntinti. 

The  rock  to  whiih  the  nan.  "HtT  Lake  granite  porpiiyry  i>  appiie 
forms  one  small  l)atholith  tying  between  (lilT  and  Ross  lakes  on  th 
west,  and  Trout  and  Big  Island  lakes  on  the  east,  hut  does  not  outero 
along  ttie  lakes  on  either  side.  It  is  roughly  pear-sha|)ed  in  outline,  th 
small  end  just  crossing  the  [)ortage  from  Cliff  to  Trout  lake.  On  th 
preliminar\-  map  this  area  is  shown  under  the  same  colour  .is  is  th 
Kaminis  granite,  hut  is  now  lielieved  to  l)e  entirely  tlitVerent  in  age. 

Lithnloyical  Character. 

The  (lilT  Lake  granite  f)or|)hyry  weather.^  to  a  pink  colour  mottle< 
will]  l.iveiuler-coloured  pt-,eno<-ysls  of  L|u.irt/.  On  fresh  surfaces  th 
plK'nocrysts  are  pale  blue. 


Relations  and  Av.t'. 

This  hatholith  intrudes  massive  greenstone  and  schist  of  thi 
.•\misk  volcanic  group,  hut  no  dykes  of  similar  rock  have  been  found  in  thi 
Missi  group.  At  one  place  east  of  Clifl  lake,  the  two  rocks  are  less  thai 
one-eighth  of  a  mile  from  each  other,  but  the  boundary  of  the  conglom 
crate  series  along  Cliff  lake  is  an  (jverthrust  fault  of  the  volcanics  over  thi 
sediments.  Hence,  the  absence  of  dykes  of  the  granite  in  the  sediment 
has  no  liearing  on  the  relative  ages.  The  evidence  upon  which  the  Clif 
Lake  granite  porphyry  is  placed  unconformably  below  the  Missi  sedi 
ments  rests  on  the  likeness  of  the  graphic  intergrowths  in  the  porphyry 
of  the  hatholith  and  that  found  in  pebbles  in  the  conglomerate.  In  th( 
greywacke  hands  there  are  also  tiny  grains  of  bluish  quartz  very  similai 
to  the  ((uartz  phenocrysts  of  the  Cliff  Lake  rock.  The  almost  complete 
chloritization  of  the  basic  -I'-k  minerals  and  the  alteration  of  tin 
orthoclase  is  corroborative  evidence  that  this  rock  is  somewhat  older 
than  the  Kaminis  granite.  For  these  reasons  it  has  been  placed  in  thi 
table  of  formations  l)elow  the  Missi  group.  It  must  be  remembered 
however,  that  its  position  in  the  succession  rests  on  the  meagre  evidenci 
given  above  and  that,  even  if  it  is  older  than  the  upper  Missi  formation, 
there  is  no  proof  whatever  that  it  is  older  than  the  lower  Missi  slates  and 
quartzites. 
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MISSIAN    SEUIMKNTS, 

Sin.o  t'ure  arc  t«n  ckarly  ^«li^..•nta^y  Pn-Can.l.rian  reck  kh.i.kv 
in  the  area,  l.oti,  „f  whi,  h  .„,ur  on  Mis.i  isla.ul.  .I,c  term.  lower  .nul 
upper  MisM  have  been  adopted  to  (le^JKnate  theni. 


I.DWKR    MI^^^l    sKKIHS. 

Th.-  lower  series  is  fo„„,|  .donu  the  west  side  of  An.isk  lake  on  the 
n.irthwest  corner  of  Missi  i.la.ul  an<l  alon^  the  west  sid,.  of  the  north.-  .s, 
arm  ul  Sch.st  lake.  Thi>  latter  occurrence  is  som,.wha.  doubtfully 
assigned  to  this  group,  for  ,,!thou«h  lilholo^-icallv  similar  to  the  vUue'v 
o.TurrmK  on  Amisk  K.ke  ,he  structural  relatio,  '  of  this  belt  with  the 
Annsk  volcanics  .uui  the  lack  of  ,.ny  observ...:  un.onfounitv  iK-tween  the 
two  types  mak..  it  seen,  possible  that  the  Schist  Lake  belt  iwn.relv  i 
-laty  /one  n.  ,h..  voic.mic  series  rather  than  a  reprcsent.Hive  of  ,he 
lower  Mi>M  sechments. 

The  lower  Mi>si  consists  .,f  conKlomerate,  ,iuarl/ite,  s!..,e  j-rey- 
wack..  and  carbonate  rocks  in  fre,,uent  alternations.  (Ju..rtzite  and  slat,, 
torm  ,he  gre.tur  p.,rt  of  this  apparently  very  thick  series.  Due  to  the 
dra«  „l,hnK  of  the  beds  and  the  faulting  to  which  these  old  rocks  mus, 
have  been  subjecte.l  the  thickn.ss  may  be  much  less  th..n  i,  ap,H-ars  ,o  b,. 
Ih.s  .s  especially  true  in  the  si  tes,  in  which  the  tlmkening  bv  .ira. 
h  d.nK  must  be  very  considerable.  Although  th.  various  rock  ty.H-t 
Hill  be  describe,!  undvr  separate  hc.ulings  the  foimation  muM  b,- 
PK  ture,  as  a  iniit  n.mpose,]  of  many  interban.lings  of  the  various  tvpe^ 
tH,-  whole  so  cl,,sel>-  fol,le,l  ,h,.t  the  r,.sul.  is  pra,tually  .,  compl.  x.  ' 

Lilholo'iical  Ckaruiter. 

Con,lo>i^craU      The    agglomerate    whi.h,    from    evid,.n.e    ,..    be 

K.^c■n  later,  is  bel,ev,.,l  to  form  th,.  base  of  this  series,  is  not  ..vervwh,.re 

present,  but  whe.e  foun.l  it  is  a  typi.al  ,„nglomera,e  carrying  p.-bbles  of 

art..    grex.ttsto„e,    „uart.iu..  and   felsit...     These  ...e  ..n,b,.,ld,.,|   in  a 

■Tg,  >   of  the  ,l,.bns  of  the  greens.on..  upon  which  the  .s,.,|iments  w,.r,. 

ad  ,lown,  reconstaut,.,!  by  metamorphisn,  to  almost  i,.,  origin.il  con- 
non.  Strange  y  enough  th,.  pebbles  are  not  s„u,.e.e,l  or  .li',or„.;i  I 
a  V  the  ^  .ime  degree  as  are  those  of  the  conglont,.rate  of  the  s.,.,  ,s,.,llv 
ntger  upper  M.ss.  senes.     This  is  probably  ,lue  to  the  softer  sia„.s  .if 

he  lower  senes  having  taken  up  the  greater  part  of  the  str,.sses,   whereas 

Ses  a       n  T  "'-parable  to  that  of  the  enclose,!  fK-bbles,  both 

ptDr)ies  and  matrix  were  distorted 
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>'/"'r.     Thr  >lai,. 


'..;>M..,H.,.u..;;,:;r:;:,;;;,,;:;x^:;:;,;;- 
almost  .,pa,H..  J;;.- , '  u  V  :';r'r ;'""  ^^'"'"^  "•  ^'■-'  ■ 

fddspar.  ■    ■'  ''■'    ^"'>    f-'KHUTits  of  quart/    a 

P'TLhyry  that  is  f..u„,l    in     ud7„t  >  "  '''  ^^'-"""-'^    MUar 

'-.any  ...M«.sun.s.  lu.wev  J    I       '  '      'i  ^'r"'^*"""  ""  '"^~'  '^'•'"''      ' 
<'"-    «.   sliKlu    .linfn.nc.s     „    ;"''"^'^"*:  '^"'^  a  very  hn-  <ri„kly  l.nuii, 

Krain  and  ...  .litrer.u.s  :„  ^     th^^:!^  ";;,   ;;;,'"  "-'^---^  '■.  »-  < 
quart,  grains  and  hiotito    the  I  ml  "'' '""'''-''  "^  ■■"'""'- 

'••a'   "ccur   ,lu.   .o,a       hi  -k„  '"— f  ""•  fn-iuent  aLernatioi 

f^'roa,.  thiekncss    ,.1    ,,uart.Uc  ■„  this  formation  nuiM    |„ 

■->.rs'?:::;.r:;,.J;-:'-'^'-'   ^ith  .h..,,ar,.t.  a,.,  s...  a. 

'-■•''-.itti„,f„.„:;;:';,:      ;-« -;^,^;^-;"  'l';-  -"•^'"■^'  "a^  .iu 

"•  ^"  f-t  i„  thickness  an.,  s..  .,  to  ha^h.'n  M;^1"      "'  '"""  ^'""^  "^ 
^iri.s,  s„u-e  this  nu-k  has  .in,l..r„  ^^^'  lonipetent  <j1  th, 

•'^^•.■■isn.„inp,act  u.r^X:;;,;"-V''"^^^^ 

'"■.1.^  remain  as  fragments  f  S  ,u     ,  *"         '  ^''■"  '^""■''«'  •'"'"■^  ",„!  the 

someu-ha,  ,„un,iol,  the  plagioda  e   e  '  i'         ''•''"'"  **■'''""  "'^  "''^■ 

the  rock  enervesces  fr.vly  vv ^h  .™        Tir  h  "' •  "  "'  ^'''"'"'""^  "'"' 

<>""'   Ihe  pvrite  md  t^iv,       .  J '"' '^'™'»'"^' '^  "" doubt  secondary 

Some  of  .he.,    cite  ma      >;    r  ""\'"""  '^'"'^  "^  "^■^■"  '"•-■'  -'<'-■ 
hav,.  Ix.en  .leposi,  -d  w  tl    ,1  T'   ""^"'  '""  ^""''-  "^  ''  -'--  "- 

r.crystalh>e.l  '  '''^'  ^'"^""''^'  ^"""'^^"t-     The  whoh-  has  been 

Strurlure. 


n>f.T..na-  Mian,..  Hnwcvcr.  ,lu-  a,ti.u,i..  „f  ,lra^  l„l.i-  a,,,!  .,-.  ,„„|  ,rv 
I  .■■x..«.  K.v.-  M,„u.  i,|..a  .,f  ,lu.  p..-.i,i„n.  .,1  .1,..  as,-.  ,„  ,ho  ,n  n„r  tul,|. 
On  ,!,.■  vvvM  .l,„n.  „t  .\mi>k  lak.  upp.Mtr  ,!„■  H„  ..„„•.  hav  Cnn.panv ', 
^!..r.  (  un-  arc  tw„  han,|.  .,f  ,  unKlnnurat..  Mrik,,,.^  „.,r,l,:  W.'twrd 
tn.m  .!..■  w.Mcm  Land  th..r<.  an-  n.any  alfrna,,,.,.  ...  .,uar./i,..  ,1a,.. 
an.,  .ar-ona,..  ro,.ks  .nud,  ,ont„r...d.  Thv  avra^;.-  ..rik.  i,  „.,r,h  lli 
■l..Hr.v>  ,.ast,  dip  ...  d,.KR.f>  uv>t.  On  a  >niall  p,.in,  aN,,,  400  f....t  u..,t 
-.  I  ...  .•.,„,l.,,„,,  ,,  an-  wdl-„,ark.,.,l  dra^  f  .Id,  p;,.|,„„  n,.rthvv..M wanl 
una  ,lu.  wc.s,.-rn  hed.  dra^^.-d  up  with  M.r.n,  r  „.    ,|.,.   ..,„,..rn    Led, 

I  In,, ..  •  lu.  ..xpn,ur  .  i.  „n  .Ik.  ..a>i  liml. .  ,f  a  .V  m  inn.  wh, ,..  axi,  ii,.,  farther 
vs-M  an,  ,!,....  I,.,  ,  ..r.  v..ry  ..n.l.ahly  ah„v..  ,1,..  ,  on«l„nu.rat..  lavrr  400 
'«•«■>  '.•tlK..a.,  Ilu.n.,>,nf.„urs...  th..p.„Ml.,li,v.,fla„l,in..^l,M,  in  ,!„■ 
«..„..„  a  faul.  ,hc.r..  d,.-,  n,.,  .■..,„  ,.,  1.  .pa,-..  ..nou.h  ,„r  a  n.in„r  f.,l.i 
t  -.rr>  flu.  sla,e>  an.i  quart/,,..,  „nd,.r  .iu-  ,,m«l,.,n,.,a„.;  ,h,>,  ,1,.. 
>u  .  ,.s,,„n  ,s  l,d,..yo,l  ,„  1...  fn.n,  th.  o.n^l.Mn.ra,..  a,  ,1,,.  has.  up  thr.-u.h 
••1"  "-"H.ns  „.  sla„.>.  .,uar,/i,.,.  an,l  ,arl>.,„a,..  n„k.  ()„  ,i,„il  „ 
.v,d,.„,v  a„  ,„„„i,„al  axis  i.  l...|i..v..d  ,„  pa,.  n„r,hu-..„uanl  arn„,  ,1,.. 


iiioulli  of  Uack.i^ain  Lay 
lically  \,.rliial.     On  , 


on  rach  si,!,.  ,>l   ilii,  .,xi,  ar,.  pra,'- 
,,  ,  "■  ^'""'i  ''"'1'  "f  111''  sviu-iin...  Ii,.u..v,.r    ,l,i.  \,i-,U 

-  .lat,.r_,  an  ,hoy  ar.  H,..  h..r.,  ,,nkin,  n,„.,l,  SO  ,l,.,n  ..,\ u.^,  ) 
I  .pp.nK  .-  dcKr....  n„r,l,.  Tlu.  su,!-!..,,  .-han,..  n,  ,1..  ,r,„,l  „.  .ho  shorJ 
I  -  a,  ,!„„  p..,„t  ,r,„n  nearly  „„u,h  ,„  ah,u„  w,-,,  i,  an  ,.xpro.,i.,„  „f  ,h. 
Mru.  ,ur,..  th..  sh„r,.-!,n..  ,„llowin,  fairlv  .h.M.lv  ,1,,.  „rik,.  „f  ,1,.  l-.d,. 

Nor.luvanI  fn„„  ,h,.  o,„«I,„„.rato  beds  r..f..nv,l  ,„.  ,h.  ^joner.l 
,^<nkv.,  ,h..  r.„k.  „  parall.l  ,..  ,h..  .r.n.l  „f  ,h..  w.-,,  .h,.ro  ..f  ,h  .k 
:'  -t  -nh  ,uany  m,„„r  f„l,|,.  The  .i,.ep  l.avs  .,f  ,he  ues,  .i,|e  „f  Mi, si 
..^land  M.en,  ,„  1...  ,|,e  physio^raphi.-  expression  „f  ,lra«  f„|.|,  i„  ,h, 
.•astern  l,n,l>  ...  „„e  of  „„.  ,,,„,,„„.,.  -.he  ,,,„..  ,.,,.  ,^„-^  „,,,  ^,^^ 
.•rode.!  a,u!  ^vhere  these  were  .!ra«  fol,l,.d  .-n.-ion  ha,  now  ..x  a v  d 
w..  lar,e    ,ays      All  -he  f.,!,,.  pi,,,,  s,....pK.  .,  „„.  nor,!,westwar, 

si  k  ..t  .\m,sk  lake  prol.al)ly  repp..sen,,  ,,ne  ,.leni,.| 
wh,(li  will  hf  referred  lu  !a,er. 


Ill  in  ,1,,.  major  striiclur.. 


Thirk 


IICJS. 


.As  the  fol.ls  pitel,  s„.eply  „,  ,h,.  nor,hw.v,,ward  an,!  have  not  heon 
^ac^d  faMrou,  the  lak..    h.>re  „„  estimate  of  the  total  thie^:,^:;     .  ? 
"a<!c.      Ihere   are   crenulat.ons.    especially   of    the   softer    he,!,     whi.h 

'h     H  T"  ]     ^""^''""^''■''f^'  f"""'l  at  the  base  of  the  s.-ri...  op,«..;.e 

^hc  Hudson.,  Bay  Companv's  store  has   1  thlrL-n..        (  , 

'       -         '    '*^   "as  a   tmtkness  ,)f   approxiuiatelv 


s 
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40  fi.t.     A  Mction  from  the  mouth  of  th,.  Sturi:....,,  w.t  r,\. 

-M  to  ,h..  openin.  of  M.ukaK.nn  Lay.  a,  n,Ur  3  :  :       ^^L 71 

or  qii.irt/Uis,  slati-s.  and  carlK.nato  nxks.      Ihi^    „f  ,.,„„  ,      , 
rcprosc-nt    nearly    .h.   maximum    thirkn...   of     h;.  :"""  " 


Relations. 

c™„i,„„,.„„c.  b,  i;;  p., ;  t  r  «'":■■'«"■•■■■*.".■  •«  .1. 
««.;.».. ,„  „„. Ki,:::.;^::;:  ™ ;™ J',:- -;'i»i '■"-■^ 

"'"'■»  "•  y»"nS.T  r.Kk.  will  I ,,„„,,,  ,.,,;.,'"""  "'  ""  '"•"  "'- 


Oriiiin. 
.hor^d^p;.:'"^;^';^^  ""■';^  -^--'  -  '"'^  -n..  are  evi.^nth 

^as.m..i_an^:e::;^:;:rH  zLrr^r"^  "^  -'^^ 

rcpresc.nt  a  rather  well  sorted  san.i  and  tlu       u'  "  'T''"'"'' 

grained   products  of  rock  weath  t  n^      F  '    u"^""  '""  '''"  ^"*^^- 

ronRlomerateortheouart/ite'.    hnt  „nH  ,.  ■'''"'^'  ^'"^"'■'^  of  the 

formation  of  true  limeTon        Th  '  >v"''"  "'""'''"''''  ^"'  ''" 

i-Ho.n ,,  the  f::;r  a,:::;;:tr  ;':^x;i:r'^7-'^'''^' 

places  there  seems  tr,  f,-,,-,.  i  ,  ■  'yP<^-^-     In   some 

P<»:.il.l«  ,1-0  f"r„a!io„  ,T  „";    ,h  ';'""'"•'  '',"'■"'    ""'™P'" "   -".K- 

stone,  ,„  .la,c,  '^■"  *■•■■""  '"  '''  e^dMbnal  from  green- 
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I  I'l'l.K    MI>-,1    M  Kll.> 


TIr  r,„k.  :.ssiKn.-.l  to  th.>  >cri,.,  1,.rm  thr,...  f.,irlv  law  ar.a,  an.l 
o.Tur  as  >mall  patdio  a.  vari.,.<>  pUv..  ()„..  „t  ,h.  larpr  ari  ,.  !i..~ 
nonl  ot  Am,.k  lak...  .xt.n.linK  ^ur,l,^^..Mwa^l  an  un.lH.r.nin.-.l  .|i,,,,n,v 
an.l  a  MT,-n,l,  lH.«mn,n«  at  th..  north  .-n.l  of  ,lu-  nortlnv...,  arn,  ot  N  1,,^' 
lak..  .  u.-tuls  northwc>tvvar.l  a.  ro..  Trou,  .r.-.k.  Th..  thinl  i,  a  Imm.I 
r....h,n,  from  ,h..  w.s,  ar.n  of  Athapapu^kow  I  .k.  nor.hwanl  ,„  ,h.. 
n.Tih  arm.  Oth.-r  an  a>  lar^,.  ,.„o„^h  to  (,..  r.pr.- 
f'-.ui  '  aloTiK  ihr  I'iiiiroot  river. 


~<.ii|...|  1,11  til,   ,„,i[,   ^j.,. 


Litliolovtral  Chnnictfr. 

and  arkosc.  (I'lat.  V  ,     though  in  pla.v..  wh..r..  tlu-y  r.-.t  upon  th..  An.i.k 
^..lcan,cs  or  wh.T..  th.  .-hi.-f  M.pply  of  ,i..,,ris  .amo  fnul,   tho...  ro.  k  ■ 

o,    .\m,.k   lak..   ,.   f.nrlv   a.,.),,    in   .  hara.t.r.   .-onHstrnK   of   arko...   an.l 
cons  omora...  .,th  an  arkoM.-  n.atrix,      TIh.  p,.!,!,!..  of  th,.  .-onKlonura,.. 
an.   d,..k-sha,K.<l    fragmc.nts   of   ,r....nMon..   arran,.-,!    with    th.'r    Ion 
a.a..   paralld    to   th.   original    l,..,h|i„,,    ,.,„.„„,   ,i,„    ,,,„„     .,^^ 
quar...    a.,.I   fds.tc;    an.l,   commonly,   ,h..r..  is  ..nou.h' iron   oxul    \  o 

extremely  ,rre«ul,.r  an.!   n,  .i.e   ,h..y  vary  fn.m  .-oars..  .san,    np  to 

hameters  of  one  foot  ^     ,„  „,..„,  ,,,,,  .^e  ,l„..r  material  form        ,s  ^ 

n  .oarser  mater.a  .      I  nder  the  mi.n.s.-op..  „,,  ark..sie  he.ls  an.  s,.en 

IcC  in'     ""^^''V"  ^"'"'"^"""^  """■■•"  ^■-•'^'"'•"-  — '"-  -i  h 

man   Ml        Where  th..re  has  lK...n    .h..arin,u    prae.i.aily    the   whol..   n,ek 
I         t)c  alter...!  t.)  si.ri.ite. ' 

In  the  in.ngh  in  wh.ch   Ro.s  ,u,c!  fliff  lakes  lie  th..re  is  n.lativ.lv 

l.n,    s  oh.s.-ure.      l,nv.;n!s  the  base  of  th..  f.,rn,ati.,n,  how.>v..r,  the 

•iHar.i.     A   .-..nglnmerate   ^^nh    l,e.!s   >trikinK    north    10   deenes   west 
jUH    d,,pn,,  „,  ,  east  is  ex,>osed  a!on,^he  ..ast  shon'^      .: 

I.'i^c  2,  m,l,.s  west  of  ClifT  lake.     At  the  water's  ed,e  it  .-ontains  a  1  ar^. 

c  n     ,    f  '  C^  '•''■  ""■'^-     '^^^'  ^^^"^'"-'"^  •'-  -^■"  rounded  an.l 

o"^^.:^  "T  t  ■['•  "^*'  T^^'::-  ''"  "'^'^^'^  '^  -' '"'""-  --'-' 

he    .,  k  ;,,,'"'"^""''  TT''  <  '"^  '■''^^-  'he  pebbles  become  fewer  an.l 
rock  passes  ,nto  a  dark  mas.ive  tvp..  m.rh  like  the  matrix  „f  the 


.1  -  J 


mk..  i^-^j 


(■(in;;!ntmT.i'i-.  'I'iii>  nr.i'lfx  from  .1  ilark  v.fry  n).i--ivc  rmk  to  a  tiiori- 
M  hi-tdx'  v.irii'ty  i>t  .1  yjni'tii-Ii  urcy  colmir.  Imi  tin  ImmU.  mhiu-  i)f  which 
arc  .1-^  iiuK  h  .is  _'  ficl  in  thickiU"*-*.  still  rit.iiii  a  ii'iiiiirin  dip  i'.i-.iwarji 
fxprosM'i!  by  ciic-ta-llkf  rid^jcs  wth  a  ^rntU'  >li)(;c  ol  SO  id  ,<5  (li'uri'i-s 
iMsliiIy.  On  thf  casi  >iilf  of  ClilT  lake  thi-rc  i»  aiintinr  hainl  of  toii- 
xloniiTati'  with  a  ijri'fnish  nt.itrix  th.it  rt"«t'iiil>U>  k''*'^^'"'''""''.  prubably 
from  the  iiiclii-ioii  in  it  of  .1  l.ir^jf  anioiiM  •>(  jfri<-n>tiinc  (Iri)ris. 

Slruiturr. 


Foldinii.  Tl'i'  ii!(li>tinit  .ind  iiuonst.iiU  tuddins;  nt  the  iipprr 
Mi>si  torination  inaki->  thi'  iinr.ivi'lliiiK  of  the  --Iriiiluri'  of  llic  various 
areas  sonii'wh.it  dilfiruit.  Aloiij;  '.lir  north  shore  of  Arni-k  l.ike  draR 
folds  and  second. try  ileav.t^e  indie. ile  ill. it  the  IxiU  lliiie  .ire  on  the 
south  limb  of  ,1  northwesterU'  pilchini;  .--viuline.  'I"li<'  northern  limb  of 
this  has  not  been  found.  probabK'  bec.iuse  the  intrusions  of  j^iMiiite  have 
cut  up  and  very  se\erely  nu-taniorphosed  this  b.md  of  sediments.  It 
is  possible  th.it  ,1  large  part  of  the  ori^;iii>il  folil  luis  l«-en  entirely  removed 
or  .ibsorbed.  The  structuri-  of  the  Clitf-Koss  L.ike  .tre.i  is  more  cle.irly 
t'videni.  In  that  .ire.i  the  Missian  rocks  form  .1  b.isin  on  the  si. ut!i western 
side  of  which  the  sediiuent.iry  rocks  dip  steeply  away  front  the  rocks  of 
the  Aniisk  );rou|).  the  strike  of  the  lower  beds  ii.irallelinj;  the  line  of 
cont.ict.  .Aiijj.irently  here  .ilso  there  is  ,1  yncline  pitciiini;  sttcply  to 
the  north. 

Fatdliiiv..  The  e.istern  side  of  ihe  (  litf-Koss  [,.ike  syndine  i:,  prob- 
ablv  bomidecl  by  a  fault  zone  of  coiisider.ible  displ.icemeiit .  North- 
w.ird  from  the  northwest  arm  of  Schist  hike  the  connlouur.ite  is  separated 
from  the  j;reenstoiie  by  a  sti  i|)-si.li(l,  drilt-t'illed  \.i)ley.  Kast  of  R:)ss 
lake  a  small  lake  sipar.iliiin  the  two  tortiiations  lii's  in  .1  well-m  irked 
valley  trending  nortlnv.ird.     On  the  eastern  side  01  l.jk.-    McIa'ckI 

found  e\  ideiice  of  a  shear  zone  .il.mi;  the  edge  of  the  (  01, glomerate.  Tlie 
greenstone  mass  to  the  e.ist  has  been  thrust  westward  over  tli<-  (onglom- 
erate.  At  the  base  of  the  svucline  jus?  north  of  the  northwest  arm  of 
Sthist  lake  the  bas.i!  bed  of  the  cotiglomer.ite  is  an  arkose  or  ^ine-graim  d 
conglomerate  which  h.is  been  14r.1nul.1ted  by  movements  parallel  to  the 
beddiuK  during  the  formaii<in  of  the  syndine.  The  slipping  was 
naturally  g:re,Uest  n(  ar  the  base  of  the  formation  wh.Te  the  ma;  sive 
j;reenstone  formation  acted  .is  a  competent  member.  ,-\s  ,1  result  the 
shearing  is  greatest  and  at  ni.iny  places  almost  entirely  loc.ilized  in  the 
basal  sediment. iry  bed. 

In  the  sm;iller  area  of  conglomerate  on  Athapapuskow  hike  the 
evidences  of  normal  faulting  are  fairly  clear.  On  both  sides  of  this 
band  the  arkose  has  been  altered  to  sericite  schist  along  the  contacts 


M 


rhuiiKli   .1    slinrt    (li^i.mct'   .iw.;\    it    i>   tioli    .iiul    pr  u  lii  .ill\    iin.iii.ntl. 

Till'  (llll\l■r^;t■|l(  !■  of    tllfM'   two  f.ltlll    /niu-  lll,i\    f.xpl.lill    tlir  niil.il  k.ll'l  V 

-ii.i.kIu  I'lur-M- nf  I'ituriMit  r'vir.i-  well  .i^  llir  n  iiiiiaiii>  i»t 
ii  Whiii  ti-li  l.ikf  ,m<l  .11  til''  r.ipiil-  jii>t  Ixlnw  it. 


I  uiij;iiiiin  r.llr 


Krhitinns  to  ( >lii'-r  Fortudtinns. 

Tlif  rclali!)!!  nl  till-  tip|)t  r  Mi  — i  rock-  In  the  \iiii-k  \o!c,inic-  is 
I  li.ir.  ( iri'in-iniic  ptliMis  arc  ,ilw,i\-  priMtit  tif.ir  tlx-  Imm-  of  tin-  -i  riis 
although  on  afcouiu  of  th-ir  softness  tluv  an-  iicvtr  vi  rv  riiiiiu  rous. 
Ill  many  plarts,  also,  tlic  Missi  rock.s  lif  striKturallv  .ilH,\r  i|u-  vo!(  ,mii  - 
lilt  rflation  to  thv  slate,  (iiiart/ili-.  aiu\  jjrcywac  ko  tli  it  liavr  Ihtii  pl.ucd 
if,  the  lower  Missi  series  i,  not  .(.  dear.  The  two  si-ries  have  iiol  liieii 
found  ill  ((intact  and  the  dilii  retitiatioii  li  i-  Ikcii  m,ide  on  llie  lii-.!-  of 
litlioloKi(.il  character  and  the  preseiK c  in  the  ( ..iiuloiii.  rate-arko-e 
M-riis  (,)  pebbles  of  ((iiart/ite  tli  i'  tn.iy  have  coiiie  from  the  niiarl/ile 
sla;e  series.  A  p(  I,l)le  of  eontilonierale  his  also  lieeii  found  Some  of 
llic  pebbit  s  are  .omp.irable  to  the  while  wcatherim;  (iiiart/  porphyry 
ili.it    nciirs  as  dykes  cutting  v;reenstone  (Jii   Mi-si  inland. 

He-ides  these  pre-iipper  Mis-i.in  rocks  which  have  been  rediyiii/ed 
in  [ilace,  there  are  in  the  upper  Mi— ian  cons^domeraie  pebbh-,  ot  -otiie 
other  rocks  which  h.i\  e  not  yel  bun  found  to  oc(  ur  in  the  di-lricl. 
Many  outcrops  of  conRlonit  rate  have  as  their  most  proiiiiiunt  and  in 
some  places  their  most  .ilnindan;  constituent,  pelibles  of  jasper,  -ome  of 
whwh  are  a  foot  in  (h'.inieter.  in  other  Pre-(  ambrian  are.is,  j,i-p,r  ha- 
been  found  closeU-  a--ociated  with  volcaiiics  similar  '  '  lu'iolov^y  aiul 
hirtorv  to  the  rocks  of  the  .\niisk  Kri'tip-  N"  jasjicr  i  .-  h,i\-e  been 
tiumd  in  thisdistrict  but  the  .ibund.ince  of  i.isper  [ubble-  iii  the  coiit;loni- 
eiate  s!i(;ws  that  some  ■  urh  formation  once  e\i-ied.  I'rob.iblv  here  .is 
m  o  her  rre-C.aiibri.m  .ireas  the  volc.mic  period  (  iided  with  the  (U  j)(„i- 
tion  ot  ias|>ery  sediments  which  h.ive  now  been  entirely  eroded,  the  only 
evidince  of  iheir  existence  being  the  pebliles  of  the  Miss;  con>.domerate. 


lliiKMii.iNDi;   s(  llHr. 


At  various  points  along  the  northern  bc^irder  of  the  ( uniiloinerate- 
arkf.-r  area  that  lies  north  of  Anii-k  lake  and  at  one  point  on  the  lake 
tliere  are  belts  of  hornblende-beariiiK  schisto-e  rocks  thai  seem  to  biloiiu 
lo  tile  sedimentary  series.  The  area  on  .Amisk  lake  forms  a  triaiiftle 
on  the  eastern  side  of  the  creek  which  dr.iins  Crassv  lake  to  Amisk 
iako.     Smaller  bands  are  found  at  \arious  points  in  the  Kr.iiiite  gneiss. 


xsmj^mL^^m 
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Litlwloiiiciil  (  harniUr. 

The  hornJ.lcmU-  nuk  cast  of  ;li.'  i  r. .  k  dra.ninK  f;r.i-\  l.ikr  i-  \.t\ 
-trikinK  in  ..pprarantT.  Tlu-  m.uriv  of  tin-  r.uk  i>  .li-n.i,  ilv  Mhi.t,.M  . 
whm-a^  hornhlft.'l.-  lUTflKs,  v^hidi  l..rm  a  fairlv  larKf  part  of  tlir  r..»  k 
ma->,  lie  in  all  dim  tion-.  Many  of  the,,  nr.dl.s  cuf  dir.-ctiv  arro>,  th. 
toliation,  ihf  liiH's  of  whi(h  |..Tid  around  llu' horiiMtwU- 1 rvstal.  Thi- 
hornl.l.TKir  i,  a  rl.ar  nrf.^n  vari.'tv  in  will  form.<l.  ilonnau-.l.  and 
HatU-nrd  forms  which  li.-  in  a  Kroiindniass  ronsistinf:  mostiv  of  ,,uarl/. 
Thcxhislosiiv  i^  matki-.ll.ya  l.rown  pUo,  hroio  nnneral  ar.a.iv;,-.!  with 
It-  clonnalion  p.irallil  to  th,-  foliation  of  the  roik. 


Relalntn^. 

Th-  hornhhnde  schist  is  alwavs  f,,u,id  in  dir.  cl  contact  witii 
granitic  rocks.  Small  cl.-n^Mt.d  JkhIIc^  art-  .ommon  in  the  n-H-is.Mc 
Uraiiit.-  nr,rth  .1  Amisk  lake  and  thcs,-  ^radi-  into  the  ^;ra^lt(.  kh'I-s  •)y 
dim.nntion  of  the  l.a.ii  minerals.  Appar.ntU  tlu-v.-  i.atchfs  an-  rcni- 
iMHls  ot  a  formation  into  which  llic  (jranitc  was  intruded  and  their 
pre-ervalion  is  due  t  ,  W  solidification  .,t  the  intrusive  before  ,he 
remnants  could  Ih-  comphtely  .lifjt-ted.  The  original  rock  has  Ik-.-ii 
so  comphtely  re;Tysialli.-ed  that  no  .lehnile  determination  of  its  o-igin 
can  he  made,  I)ut.  siin  e  alonR  the  border-  of  the  congh.merate  an  a- 
deformation,  a.companied  by  jrramiic  muusions,  has  produced  a  ro<  k  in 
which  the  matrix  is  very  similar  to  th.  hornblende  schist,  it  s.ems  at 
least  («.ssibh.  that  th.  lenses  of  schi-t  represeni  remnants  of  the  .sedimen- 
tary series  enRulfed  in  the  granite  batholiths.  Elevated  temperature 
the  action  of  vapours  from  the  inva.liiiK  batholith,  and  the  m.nement- 
attendani  i  its  intrUMoii  h  iv.-  conibine.l  u,  form  a  rerrvstallized  foliated 
ro.k  in  winch  evidences  of  s.di,npntary  origin  h.ue  Ix'en  obliterated. 
No  doubt  much  ign.-ous  material  i-  iacluded  in  these  lenses,  the  result 
being  a  hornblendi.-  rr^k  whose  characl.  r  i^  more  nearly  like  that  of  an 
iRneous  than  of  ,i  .-edinientar\    formation. 

Ordinarily  the  recrystalliMtion  ha.-  be.  ii  >o  complete  that  the 
nii.voscope  ^li,,ws  no  definite  evidence  of  sedimentarx  origin,  but  a 
con.^lomerate  f..und  ,.n  a  small  lake  21  miles  west  of  Cliff  hike  show- 
a  stage  in  the  ..hange  lo  hornblende  schist.  The  .iiatrix  of  thi-  n.-k 
contains  biotite  and  som.-  well  formed  crystal,  of  blue-green  to  vellov^- 
groen  liornblende  very  silnilar  in  appearanc-  to  the  hornblende  found  m 
Topical  hornbli  nde  schist. 


Vi 


<  UVMII.    iNII-s. 


lh\!r.hl,lt,itl. 


v.  ihw.r.l,  ilu-  l,.-lt  .,1  v.,1,  .nil,  an.l  -...iitnt-ntarv  ro.  k,  ,«  ,  u,  nti  !.v 
.1  vr'.it  intniM..n  ..f  M.rmwh.t  .<.mi.^iml  Kr.ifiii.-  (,„.,.-  v^ith  .1. 
.  !u-.on.  ot  h..rnl,l..n.lr  m  hnt.  i.  f.u.n.)  IkxI,  n..nh   .„,|  ,,,.,.1.  ..t   \„„  .|«.| 

l,.k.n.r.h  of  AmiA-  l.k.-.  an.l  tvpir.llv  ,Uv.lop...i  ..l.m^;  .1...  ,,..,, i,  ..l,,.r.. 
"t   a..;.i-^l.k..k  l.ik.-.     Otlu-r  m..~,.->  .,t.   I.h.ii.I  ...  .,r  ^-..ri  hk.^  an.l   iIi.t  ■ 

■tr- ni.iiiy  .inall.r  .ir.-a-,  m  trie  viriiiin  ,,f  Ki-r\ii.\v  ...k- 


Lirh,il,i.'-,,il  (  h.inutfr. 

Th.   Ki-anit,-  ^M  i>,  i,  a  pink  «vath.rini;  -n- k  will;  ,„ur..  nr  I,  ,-  p,,, 
n-nn...,|  «,u.„>i,  Mru.-.uf      <  )„  P,  -h  tra.  fun.  wh.  „■  ,1,.-  I.an.lin^  i.  ,„., 
VMv  .l,..H,a  ,iu  ,.,l„ur  i-  iiuy,  l.ut  „,  uvll  fMn.|..l  >p,..  in,.  ,„  ,hr  ,ol,,ur 
1-  p.Mk  an.l  l.la.k       Tl„.  Ul.Kpar,  in  ,1,.    li«l„..r.ol..ur.  .1  l.an.l,  ar,.  pink 
..n.l  an   laru.-  vnuu^U  ...  ,h„vv  ,-„.»|  .l.-ava^;-  fa.v,.       il„-  Ma.  k  l.an.N   ,„• 
n..!  n-Kular  l.ut  mtrrhnKcr  wuh  thr  liKh.,r-.„l„ur.d  l.an.K       IimLt  iI.,. 
rv..T..M„,K.  a  .,p,.i,ru.n,  in.m  a  m.k.II  la!.,    n.,r.l,  ol   \V..lH,hk..k  iak,.    „ 
'"""•'•"   '•""-'    -f    ,Ih.    t,.|l.,wu,K    min.ral,.    in    nr.l.r   „t    in,,H,rlan.v 
ortluHlaMs  .iuart/,  pla^;i„,!a...,  t.i.,ti....  amphiU.K-.  ,„i.  n.  l,n      an.|  ..,.,n.. 

-tlu,   n,,,„,ra.-.vs.,ri,,.      An  analvM-  ,.f  ,h„  n,,!;  „  ^,v..„    ,„     ......K,,, 

\...  1    n||„wn,«      AnalvM-  X„.   >  ,     ,,   ,,„„,;,.   „,    ^,,„,i,..   ,,,.,  hIh..!' on 
pii;i'  M). 
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Recast  to  conform  with   the  mineral    composition,     the    analyses 
give   the   following  proportions: 


Quartz  

Orthcxiaso 

F'laKiocliiso 

I'lanioclase  albitc. 

Il(irnl)limlc 

MaRiK'tite 

Uminitc 

HiotiU- 

Kaolin 

Anorthositc 


No.  1. 


M)  11 

5  6(1 

41   0,? 


1601 
2  OS 
OHO 

1    10 


QQ-S? 


No.  2. 


19-211 
19-5(1 


37 -K.' 
7-l(. 
1-6U 
0-35 


4-28 
7-6(1 


97 -s; 


Analyst,  M.  F.  Connor,  Ut-pt.  of  Mines,  Can. 


The  chi-mical  cottiposition  of 
mineral  asstmblaKP-  The  alkalis 
dilating  the  norm,  the  amount  of 
soopic  examination  of  the  speci 
the  untwinned  feldspars  that  loi 
The  fairly  basic  n.itiire  of  the  fe 
With  the  large  amount  of  plagii 
probably  be  classed  as  a  Rranodi 
ialed  norm  in  .No.  2  d()es  not,  of  c 
determined  by  microscf)pic  e.xami 
of  the  essenti.il  minerals. 


No.  1  is  somewh.it  peculiar  for  a  riKk  having  such  a 
are  low;  |>otash  espeiially  so.     .-^s  a  result,  in  cal- 
)rthoclas<'  seems  to  be  much  smaller  than  the  micro- 
men   would   seem  to  indicate.       It    is   possible    thai 
)k  like  orthoclase  are  larj;ely  s(Mla-bearinK  varieties 
Idspars  is  indicated  by  the  hi^h  percentage  of  lime 
K'lase  feldspar  shown  in  the  norm  this  nK'k  should 
)ritc  snc'iss  rather  than  a  granite  gneiss.     The  calcu 
urse,  conform  to  the  mineral  content  of  the  rock  as 
nation  but  it  serves  to  show  the  relative  proportions 


Relations. 

The  granite  gneiss  has  been  found  intrusive  into  rocks  of  the  upper 
Missi  series  and  into  the  Amisk  group.  Where  the  gneiss  intrudes  the 
volcanics  the  contact  is  a  zone  of  shattered  and  metamorphosed  rocks. 
The  intrusion  iloes  not  seem  to  have  been  violent  but  tiie  fragments  were 
detached  by  the  highly  heated  magma  working  in  along  fractures,  joint 
planes,  and  foliation  of  the  older  rocks. 


Wiiere  the  sedimentary  rocks  are  intruded  the  action  has  been  some- 
what similar  and  locally  the  banding  in  very  basic  gneiss  may  be  the 
result  of  assimilation  of  greywacke  and  the  soliililication  of  the  hybrid 
rock  before  sufhcient  time  had  elapsed  to  protluce  a  Homogeneous  mixture 
of  the  various  components.  The  relations  of  these  rocks  have  been 
mentioned  bcff)re  and  the  reasons  given  for  believing  that  the  lenses  and 
schlieren  of  hornblende  schist  found  in  the  granite  gneiss  are  remnants 
of  included  bodies  of  sedimentarv  rocks. 


41 


KAMIMS   (iKAMTi:. 


19 

■Jii 

19 

■5(1 

37 

■H-' 

1 

ftlJ 

0 

35 

4 

2.S 

/  ■ 

6(i 

Distribution. 

Aaas  of  massivi-  granite  form  tlii'  divide-.  l)et\veen  the  main  water- 
way-i.  In  the  western  Iialf  of  the  map-sheet  a  hii^;e.  I '-shaped  mass 
emerges  from  beneath  the  dolomite  escarpment  lK>t\vi(  ri  Amisk  and 
Athapaiiuskow  lakes.  The  western  limb  of  this  mass  (  rosses  Sucker 
(Tcek  ajid  then  divides  that  stream  with  its  string  of  lakes  from  Amisk 
lake.  A  northward  extension  of  this  mass  swings  northwestward 
between  Amisk  and  Annabel  lakes.  The  eastern  limb  lies  between 
S(  hst  lake  and  the  Sucker  Creek  waters  and  extends  as  far  north  as 
Phantom  lak; .  A  small  isolated  mass,  3  miles  long  by  IJ  miles  wide, 
lies  with  its  south  edgi-  on  Athapapuskow  east  of  the  narrows  between  the 
main  Like  and  the  north  arm.  The  Mistik  chain  of  lake-,  from  Nisto 
lake  northward,  lies  aliiiost  wholly  in  a  great  upland  of  granite  wiiich 
sends  two  tongues  southward,  one  reaching  the  east  side  of  the  north  arm 
of  Athapapuskow  lake,  and  the  other  crossing  Mistik  creek  at  the  rapids 
between  N'eso  and  Payuk  lakt's.  Another  great  area  lying  between  Twin 
and  Athapapuskow  lakes  touches  ("r.inl.erry  lakes  and  broadens  north- 
ward. Thus,  with  the  exception  of  about  12  stjuare  iniles  at  Hrunne 
lake,  most  of  the  district  between  the  Mistik  lakes  and  Elbow  lake  is 
underlain  by  granite. 


Litholoi^ical  Character. 

Naturally,  in  a  mass  of  granite  of  such  extent,  there  are  many 
lithological  variations  Some  of  the  types  may  be  due  to  intrusions  of 
granite  of  entirely  different  ages  but  the  probability  is  that  they  are 
merely  differentiations  of  the  one  magma.  Locally  a  change  of  com- 
position has  iH'en  produced  as  the  batholith  invaded  and  absorbed  more 
basic  formations.  Along  many  of  the  contacts  tiiere  are  broad  zones  of 
this  kind  but  there  are  also  other  areas  of  basic  gr.mitic  rocks  that  are  at 
Si>nie  distance  from  the  present  contact  of  the  granite  and  older  rocks  and 
winch  must  be  explained  either  as  separate  intrusions,  as  diffiTentiates, 
or  as  absorbed  roof  pendants  from  the  batholilii  cover. 

A  siucinieii  of  granite  unaffectc  d  by  contact  action  was  taken  from  the 
shore  of  the  long  bay  of  Athajjapuskow  lake  into  which  the  Mistik  lakes 
empty.  It  is  a  very  fresh,  bright  pink,  granitic  rock  shown  bv  micro- 
scopic exannnation  to  consist  of  feldspar,  <iuartz,  hornblende,  biotite, 
niagnetile.  kaolin,  sericite,  apatite,  ,ind  /.ircon.  The  feldsi)ar  is  about 
etiu.illy  divided  U-tween  orthocla.se  and  an  acid  plagiodase  near  oligo- 
clase  in  characteristics.' 


'Analysis  .No.  I.  p.  39. 
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From  the  fifth  lake  on  Separation  creek  the  rock  for  the  first  hal 
mile  from  the  shore  is  a  fresh,  pink  granite  consisting  almost  entirely 
of  tkep  pink  feldspar  ,  u  ((uartz.  Farther  southwest  the  type  of  roci. 
changes  to  a  more  basic  granite  in  which  the  feld:,par  is  white.  Quart, 
is  still  present,  but  there  is  a  great  increase  in  the  basic  tiiinerals'whicl 
are  chiefly  hornblenrlc.  This  rock  seems  to  f)e  as  fresh  and  uruiltere^i 
as  the  red  granite  first  encountered.  Pink  feldspars  have  also  beer 
observed  in  the  hornblendic  granites. 

The  grey  hornblendic  variety  is  as  fresh  as  the  red  variety  but 
contains  a  larger  amount  of  basic  minerals  and  plagioclase,  of  atM)ut 
the  coiniM.sition  of  andesine,  is  the  most  a1)undant  mineral  present 
The  pnedominaiice  of  plagioclase  over  orthoclase  makes  the  rock 
classifiable  as  a  granodiorite  ratiier  than  a  true  gnmite. 

The  change  of  character  in  the  granite  does  not  seem  to  be  explain- 
able on  the  ground  of  assimilation  of  basic  material.  Both  types  seem 
to  be  fairly  homogciieous,  but  the  hornblendic  type  is  cut  by  stringer- 
and  dykes  of  fine-grained,  red  granite  which  no  doubt  represents  offshoot- 
(jf  the  mass  along  Separation  creek.  Nevertheless,  it  does  not  necessariK 
follow  that  the  two  types  are  of  greatly  different  ages.  The  red,  prac- 
tically binary  granite  seems  rather  to  be  an  acid  differentiate  intruded 
into  the  more  normal  granite  as  the  final  stage  of  the  batholithic  invasion 

For  a  considerable  part  of  its  course  the  stream  draining  the  Mistik 
cham  of  lakes  flows  over  granite  which  is  well  exposed  at  many  places. 
It  is  commonly  a  fresh,  acidic  granite  of  very  pleasinjr  light  pink  colour. 
Near  the  point  where  the  east  branch  of  the  creek  enters,  there  are 
prominent  north-south  trending  ridges  of  granite  with  well  marked 
jointing  which  breaks  the  mass  into  culncal  blocks  many  of  which  are 
3  feet  to  the  edge. 


Relations. 

Eastward  from  the  east  branch  of  Mistik  cr^ek  and  westward 
from  Nesosap  lake  this  particular  belt  of  granites  is  separated  from 
typical  greenstones  by  an  unusually  broad  contact  zone  of  nondescript 
rocks  that  are  no  doubt  the  result  of  the  action  of  the  granite  on  thf 
mtruded  rocks.  Westward  from  the  west  end  of  Nesosap  lake  (twelfth 
Mistik)  the  rocks  are  heterogeneous  but  gradually  grow  more  and  more 
basic  in  character  as  far  as  a  deep,  marshy,  north-south  valley,  IJ  mile? 
west  of  the  lake.  West  of  that  valley  the  rock  is  a  dense  greenstone 
and  between  the  valley  and  Nesosap  lake  there  is  a  succession  of  ridge> 
of  dioritic.  iron-stained  rocks,  fairly  fresh  or  somewhat  gneissoid  granites, 
and  very  basic  red-weathering  rocks  that  could  hardly  Ix;  classed  either 
as  true  granites  or  as  diorites.  Along  this  contact  the  assimilation  of 
one  rock  by   the  other  seems  to  have  gone  unusually  far.     In  most 
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rc«i.,ns  the  ,„nta<t  /o-u-  h,twi.rn  a  Kranitr  l,.,thulitli  .ui,l  tti,.  r,,.k 
uh.,  h  ,t  has  „,va.lf,l  i.  mark.d  hy  harwls  and  masses  of  the  ..l.ler  ruck. 
H<Mt.<i  away  tn.ti,  tlieii  original  places  an.l  i.ulu.l.d  in  Kraiiite  Khe 
gratiite  is  so  httle  affected  l.y  the  material  include,!  that  a  f.vv  teet  tn.n. 
any  Mich  mas,  it  is  almost  normal  in  composition.  Ihough  ,u.  h  , 
■■>haiter-zone"  may  have,  as  it  ,!oes  in  many  Pre-Camhriat^  ..ntaci. 
a  consu  eral.le  width  on  the  ground,  the  nature  of  the  /one  is  never 
.i'.ul.tful.  and  it  is  only  locally  that  a  truly  hvl.rid  rock  is  produced 
.V  tne  cngulhng  of  foreign  •  -m1.  [„  ,he  district  west  of  the  Mi,,ik 
lakes,  However,  a^similati...  .s  pparently  gone  so  far  that  the  sloped 
material  IS  not  now  recogniz.  such.     It  has  been  almost  thoroughly 

incorporated  m  a  new  rock  t.  .hich  differs  fro-  '  -th  the  intrudin^^ 
and  intruded  rock  in  te.xture  '  i„  mineralogy.  The  formation  is 
still  heterogeneous  hut  the  boundaries  of  the  various  tvpes  are  no 
longer  .lehnite  an.l  one  grades  into  the  other  without  anv  marked 
change  at  .,ny  point.  To  produce  such  a  ro<  k  there  must  hav.-  been 
a  very  gentle  intrusion  of  the  granite  and  a  rather  slow  .liffu.ion  of 
granitic  vajwurs  outward  into  the  invaded  rocks. 

A  specimen  was  taken  from  a  narrow  ridge  of  a  basic,  re.l-we.uheriiis 
gr.mite  three-quarters  of  a  mile  west  of  Xeso.sap  lake.  On  the  fresh 
surface  this  ,s  a  grey  pc-pper  and  salt  rock  with  some  cleaNage  faces  of 
slightly  pink  fekispar.  Inder  th  microscope  it  is  foun.l  to  consist  of 
aniphibole.  quart.,  orthoclase,  biotite,  sericite,  an.l  a  verv  little  plagio- 
<  lase.  Amphihole  is  the  most  abundant  mineral  an.l  forms  confuted 
aggregates  and  radiating  or  sheaf-like  groups. 

The  contact  /one  rock  is  so  entirely  .lirterent  from  either  the 
granite  on  the  one  side  or  the  true  green,,tone  on  the  other  that  in  manv 

IV  h[  \'  '""'"""  '"-"P^'^l-Parately  since  in  it  l.-t.le",rue 

Kranite  ha.  Ix-en  observed.     The  rock  is  ver>    dark  grev   in  colour  an. 

fre  rir,'".  ''"'"''i  ^'f  "f""  ^^'"'■"^'  ^■'""■•'«^'  ^-'"'^  "f  I'-nW'-'le  on  the 
77  ■  ";'"  '''"  '"'■••^-""'^■-  "  -  v-y  -milar  in  ap.u.arance 
t  the  n.ck  describe.!  .r.,m  the  contact  /one  west  .,f  Xesosap  lak..  In 
t  c  rartan  Lake  ba,h..lilh.  however,  there  are  ..nly  small  .Kkes  of  true 
graime  to  give  a  due  as  to  the  possible  origin  .,f  such  a  /one  .,f  rocks       All 

vould  be  at  oiu-e  dassihe.l  as  .liorites  or  .liabases.     Only  after  havin.^ 
observe.!  in  many  ..th..  pla.-es  the  gra.lation   from  fresh,   red.      n, 

sh    I     it  Tartan    Lake    intrusive    suspected.     The    micr.,s.-opic 

sinuiantv    seems   to   make   the   nlation   alm.,st   certain.      In    this   a  ... 
er..s,.,n    as  not  yet  gone  deep  e„   ugh  to  remove  the  whole  .-..nt.ut  / 
an.l  thus  exp.,se  the  granite  .ore  of  the  intru.ling  ma.ss;  an.!  ,h..  present 
o9yl8 — 4 
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surface  cuts  across  the  igneous  rock  so  dosi-  to  the  roof  of  the  haiholith 
that  onl\'  contat  t  rocks  an-  exposi'd. 

Thi'  j;raiiitL'  is  inlrusivi-  into  thf  sedimentary  rocks  as  well  as  into  thi 
volcanic  series.  On  Wolverine  lake  sranite  and  conglomerate  are  found 
in  coTitact  and  a  narrow  tongue  of  granite  cuts  through  the  upper  Missiar 
syndine  of  conglomerate  and  arkose  north  of  Amisk  lake.  Small  bosses 
of  granite  are  found  in  the  lower  Missi.m  slates  and  (luart/iti's  west  of 
Amisk  lake.  At  Wolverine  lake  where  the  contact  is  well  exposed  for 
observation,  the  conglomerate  is  squeezed  and  contorted  and  the  matri.x 
alliTed  to  .sericite.  The  igneous  rock  near  the  contact  has  a  porpln  riti. 
ap()earance.  Some  of  the  sediment  has  been  absorbed  along  the  edge, 
but  since  in  this  particular  locality  the  matrix  of  tiie  conglr)merate  i- 
arkosic  and  does  not  ditfer  very  greatly  from  the  igneous  rock  in  com- 
IJosition  the  character  of  the  granite  is  not  much  atTicted.  In  one  or  two 
{)Iaces  a  pebble  from  the  conglomerate  is  preserved  in  the  igneous  rock, 
which  has  evidently  dissolved  all  the  matrix. 

ORU()\I(  I.^N. 

The  massive  Kaminis  granite  is  the  youngest  I're-Cambrian  form- 
ation so  far  observed  and  is  later  than  all  the  piriods  of  pri.  raUeo/oii 
folding.  The  formation  following  it  is  separated  from  all  the  basemen; 
complex  by  a  great  time  interval  and  the  rocks  belonging  to  it  are  of  an 
entirely  different  character.  In  the  Pre-("ambrian  period  carbonati 
rocks  are  represented  in  this  area  only  by  the  occasional  impure,  calcar- 
eous beds  in  the  lower  Missi  formation.  In  contrast  to  this  practically 
all  the  rocks  of  the  Ordovician  are  dolomite. 


Distribulicii. 

Dolomite  of  Ordovician  age  is  found  (Acr  the  whole  southern  fiart  of 
the  Amisk-Athi'papuskow  map-area.  The  major  lakes  of  the  tUstrict  lit 
along  the  escarpment  of  the  Paheozoic  and  are  partly  in  dolomite  and 
partly  in  rocks  of  much  greater  age.  At  the  western  edge  (jf  thesheci. 
Sturgeon-weir  river  above  Amisk  lake  is  the  northern  limit  of  thedolomiti 
On  the  south  side  just  below  the  first  rapids  above  .^niisk  lake,  clifTs  of 
this  rock  rise  40  to  50  feet  above  the  river.  North  of  the  river  the  rock.- 
are  Pre-Cambrian.  From  the  mouth  of  the  river  the  contact  crosst- 
almost  due  easterly  to  the  mouth  of  Sucker  creek  on  the  east  side  of  fhi 
lake.  The  approximate  line  of  contact  is  indicated  by  the  abundance  oi 
small  islands  north  of  the  contact  and  the  lack  of  islands  in  the  southern 
part  of  the  lake.  North  of  Sucker  creek  an  outlier  of  dolomite  about  on« 
square  mile  in  area  is  separated  from  the  main  mass  by  the  valley  of  thr 
creek.     South  of  the  creek  the  edge  of  the  Ordovician  bentls  northeast- 
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w.inl  a>  far  a>  th..  point  wlurr  ihv  mntait  cro^sos  tlu^  in.l  ni.  ri.lia,.  aP<l 
th.  n  u  h..„,i.  ea.twar.l  to  Ath  .papu.kovv  lak.-.  At  ll,,.  .-asLrt,  fu.l  of 
A.h.„.ap,.-.kou  tl...  fa>r!y  roKU-ar  ra.,-u..M  .lir.rtion  of  ,!,.■  .■>,  arpn,..,,! 
l^  l.rok.i.  t.>  a  pro„ou.i<;.-'  -outliwanl  cxt.n.iing  ..n,l,avn>,„,  rra.hi.K- 
down  to  the.  north  vml  of  C.oo^o  lak...  Fr-.>n  thr  .a,,  .j.l,  „f  ( -.oo,,,  |,k,. 
.t  run,  northward  to  the  t^rst  CranlHrry  lak.  and  ilu.,  hol.N  ,.n  ,ln„,st 
dm  f  i-tcrly  ctairse  to  the  eastern  margin  of  the  she.t. 

Tiu-  nature  of  the  h,wer  I.e.ls  of  the  ( )rdovieian  forn.ation  and  the 
way  M,  whuh  these  he.Ls  are  remove,!  by  erosion  are  not  favonral.l.. 
to  the  development  of  many  or  lar>;e  outliers.  BesH.les  the.  small  on, 
nonh  of  the  lower  part  ,.f  Su.ker  ereek.  there  is  a  fairlv  lar^e  outli.. 
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tend.MK  from  KamM„stik,,uo!,skok  lake  northward  nearlv  to  ,he  west 
m  of  Seh.t  lake  It  is  not  more  than  a  n.il..  in  width.  Other 
8nK.ll,.r  outliers  are  found  between  this  one  and  Su.ker  erc-.-k  an.l  . 
pr.nnnen,  though  snKdl  mass  of  dol..mi,..  is  foun.l  on  the  north  shor^ 
j  A.h.,,apuskow  lake  west  of  Tin  (an  narrous.  The  n.ass  tving  north 
o  i,e  f,r.s,  Cranberry  narrows  .an  har.llv  be  .-onsi.l.-r...!  as  an  outlier 
a^  1..UK  .t  .s  separate.1  fr.,n.  the  main  n.ass  b>-  a  narrow  fri  ^  . 
«^us    al.,n,  the  shore  of  the  waterway  eonneetin,  ,h..  i^ir.t  an.l  S.'  ., 


Cranberry  lakes. 


Lilholo^ical  C  'haractrr. 

The  rocks  of  th.-  Ordovieian  p.rio.l  in   this  distriet  are  nearlv    ,11 

dolonures.      1  hey   are    thiek    to    thin-be.l.l..,!    with    onlv    local  ;.,„" 

dev..|.,p„,ent  of  san.istone  or  arenacc.us  be.ls  at  the  base.     Mot  o    the 

Jl..n,„e  ,s  a  hne-,rained,  bu.f-oloure.l,  senn.rystalline  rock  weath  r  ,« 

o  ,    .larker  butf.     L.,eally,  howoer,  there  are  lavrs  whi.h  ,h.  ngh    t  11 

S  re,  Tl  '^'^  ^■''^"'"''■•^-  •''■"P  '•-'--''  'yP*-  and  the  buff- 
CO"ur,.l  r,,.k  there  are  many  variati..ns  but  the  .-olonr  in  the 
.mernu..l,ate  varieties  is  no,  ..venly  .listribu.e.I.  Th..  r.-d  col  ,r  curs 
m^...d,j.  that  fade  out  into  a  bu.T-coloure.l  Kroun.bnass  an.l  ^J  ^ 
rock  a  blotchy  appearance.  Thin  sections  of  buff  ,lo,„nnt..  sh.,J 
anal,   .n  erlockniR  grams   ..f   .alcite   with    a    few    larger   ..nes   ,iu..    ,, 

tne  r.uH  u.,der  the  microscope,  bu,   the  deep  red  variety  shows  small 
^nel^of  hematite  inclu.led  in  the  .-alcite  crystals  an.,  ftllLg  in;..;^ n 
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The  fdllowinn  talilf  shows  the  chi'micai  composition  of  ttu-  three 
types  of  ti(»lomite: 
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Aimlysl,  H.  A.  Levprin.  Depart iiinit  of  Miiicx,  Catiada. 
1.  Thiii-h(-<lii(i|,  buff  ilolomitc,  Hoiith  shore  of  Table  lake. 
II.   Blotchy,  varienati'<i  dolomite.  Ainink  lake,  eaxt   .siile. 
HI.  Ue<l  dolomite,  southwest  bay  of  Aihapapuskow  lak". 

In  these  analyses  the  iron  present  is  calculatetl  as  FeeOj  althoujih 
this  prol>ahly  is  not  the  form  in  which  it  is  pre.sent.  It  is  noticeable 
that  the  amount  of  iron  in  the  huff-coloured  sample  is  higher  than  that 
in  the  variegated  rock.  This  could  hardly  1h>  true  if  all  the  iron  were 
in  the  same  state  of  oxidation.  It  is  probable  that  in  the  bufT-coloure<i 
rock  most  of  the  iron  is  in  the  ferrous  state  and  gives  no  colour  and 
that  in  the  other  rock,  although  less  in  amount  than  in  the  buff,  it  i- 
ill  the  oxidized  form  and  acts  as  a  pigment.  If  this  is  true  it  is  prob- 
able that  these  rocks  have  a  certain  proportion  of  iron  carbonate  alonv; 
with  the  magnesium  lime  carbonate  that  forms  their  largest  constituent. 

The  thinner  beds  of  the  formation  show  a  structure  which  althougli 
present  in  the  thicker  beds  is  less  noticeable.  There  is  an  irreguKir 
thickening  of  the  beds,  the  centres  of  the  thicker  parts  being  from 
1  foot  to  2  feet  apart.  Looked  at  from  the  edge  there  is  an  alternate 
pinching  and  swelling  of  the  tied,  the  swells  of  each  l>ed  fitting  into  the 
pinches  of  the  Ix'ds  below  and  above  it.  On  the  surface  of  the  Iwds  the 
swells  show  as  very  low.  The  difference  in  ele\ation  from  the  centrt 
to  the  periphery  of  such  a  structure  is  always  less  than  half  an  inch 
Rocks  with  this  structure  have  been  called  by  earlier  writers  "nodular" 
limestone. 

On  the  surfaces  of  the  more  massive  beds  there  arc  markings  that 
seem  undoubtedly  to  Ix"  mud  cracks.  The  depressions  are  sometime^ 
half  an  inch  across  and  the  same  depth.  They  narrow  towards  the 
bottom  and  the  rock  below-  is  perfectly  solid,  showing  no  trace  of  either 
an  old  or  recent  crack.  The  depressions  are  linear  and  join  to  font: 
figures  that  are  cominonly  pentagons  6  to  8  inches  in  diameter.  Thi 
evidence  shows  that  the\-  are  not  due  to  cracks  after  the  solidification 
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oi  tin.  rocks  hi.t  arc  pr.uti.  .llv  <  n,,,..,,,,.,,^,,,..,,,,.  w„l,   ,(,     f 

>.inu' mamur.  -    "^'    l"riii.-.|  iii   ihc 
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yy   (la,   ,hara.„ruf    tlu-  Onlovinan   nl,..,-.!   .,„lv   hw.TV 


I  MM'. 

ol'MTVfd    along    tlu-    nortlurn    l.or,|,.r 
sit  tioii  was  measurt-d. 


-a  greater  thickness  than  is  ..x„o..d  i„  anv  „'  .h.  ..,.,i.„. 
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pt'rpctu.iiw),  hut  aloiiu  ils  l)ast-  a  pilcof  liiiiji'  lili  i  ks  ohMuro  tlif  conlact 
of  tlic  iloloiiiiti'  with  tin-  liasonu'iit  toinplcx  ( F'lati-  \'l  A). 

The  Onioviiian  is  tho  y(iiint;t'>t  ('i>nM>li(hitril  forinati  n  in  thr 
(Jintrirt.  Since  its  deposition  there  have  been  very  sliKht  niovetneiiis  and 
none  of  these  weri'  accompanied  l)y  any  intrusion  of  ivjneoun  rock,  or  al 
any  rate  l(y  any  intrusion  that  reached  to  the  lif)ri/on  of  the  pres<'nt 
stjrf.ice.  Later  rocks  overlap  the  Ordovician  to  the  soutli  and  proliahly 
at  one  time  cov«'red  the  whole  of  ll*is  area  hut  if  present  they  have  since 
l)een  completely  removeil.  The  only  materials  of  later  .i^e  are  thi- 
unconsolidated  ^l.icial  tills,  clay,  ^r-'vel,  and  sand,  the  recent  alknium 
of  some  ot  the  rivers,  an<l  the  I'xtensive  |)eat  deposits  in  the  mtl^ke^  areas. 

Conditions  of  Deposition. 

The  conditions  under  whic'i  the  ilolomite  was  deposited  were  some- 
what unusual.  .'\t  the  he^inni  n  of  Ordovician  deposition  the  sea  lliH>r 
was  fairly  free  of  loarse  clastic  material.  Local  heds  of  red  5andstoiie  or 
red  linustone  probably  represented  the  incorporation  of  .some  of  the 
debris  of  I  lie  Pre-C"anibrian  surface  in  tfie  Paheo/.oic  heds.  This  >;ivcs 
an  indication  of  the  conditions  obtaining!;  at  thebei;inninj{  of  the  period.' 

Most  writers  aj;ree  that  the  nccess.iry  conditions  for  prcxluction  of 
red  .sediments  are  moisture,  warmth,  aeration  to  insure  complete  oxi- 
dation of  the  ferruginous  material,  and  a  sufficient  length  of  time.  Most 
(if  these  conditions  seem  to  have  been  fulfilled  in  the  period  just  preceding 
the  advance  of  the  middle  Ordovician  sea.  The  long  period  of  erosion 
allowed  for  the  complete  decomposition  and  oxidation  of  the  surface  rock 
and  the  remnants  of  the  old  soil  retained  in  protected  positions  and 
indudctl  in  the  basal  be<ls  of  limestone  have  locally  imparted  to  them  a 
red  colour.  The  dolomite  was  evidently  formed  'n  salt  water  since  it 
contains,  although  somewhat  sparingly,  a  typical  'rine  fauna.  There 
is  evidence,  however,  that  it  was  deposited  in  shall  water.  The  mud- 
cracked  surfaces  referreti  to  above,  seem  to  be  indisp  ble  evidence  that 
not  merely  at  one  period  but  at  many  periods,  surfa  :s  of  the  dolomite 
were  exposed  as  great  mud  flats.  Under  these  conditio:  ,  probably  with 
shallow  lagoons,  occasionally  separated  from  the  open  sea  and 
evaporating  under  abnormal  conditions,  it  is  [xissible  that  dolomite  could 
be  precipitated  directly.  If  the  organi-isms  present  formed  a  deposit  low 
in  magnesia  the  action  of  the  concentrated  waters  in  the  lagoons  might 
replace  part  of  the  lime  by  magnesia  and  so  form  these  great  thicknesses 
of  dolomitic  rock.  Nevertheless,  the  formation  of  thick  beds  of  dolomite 
so  close  to  the  shore-line  of  that  period,  without  any  alternation  of  elastics, 
is  certainly  a  peculiar  phenomenon  and  demands  unusual  conditions  on 
the  continental  shelf  of  the  mid-Ordovician  land  mass. 


'Jour,  oi  C.eol..  toI.  XVI.  p.  29J. 
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;.-iv ........ ,.  J."7,;z  i,:^'™:: ,;;:::; ;;  :r;;";!;:L,:" 
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the  only  .vi.i.„..s  of  ,if..\.. ,:;;:;;;:,"''"  '•'"""'  "'•=^'-  -^-  •-i-"tiv 

l'..s,-rol„s((yri..ri„n-    s,,askiiM;i,l,„,-,l.l 

•N>HM,»,e..  t„l,n^>„  .Nuh.,U„„,     T.st,- l.,,mU- 

••■|.uhr,t,ia..hi,Hri„s  Ni.liolsun  '••"""<■ 

Kliyiuhotniua  sp. 

Stn>i)li.irncna  ilrlniidcd  ['i. 

Stri.phi>Tii(ri,i  tri-iii.)!.-  ii,is  ('). 

I  ii'iirotcjin.iria  {fi. 

Ophilit,.  (.^j. 

uiion  «,,,<|,  tl  •  („ll,nv„.K  r,.ti..ri  »„,  m.„|,.  !„■  K,  M,  Ki ,. 

KecepUuulttes  ,f  tnirni. 
Hill  yules  j:nutlii. 
Madunna  manilnhen «i.? 

PLi;iST(XENI..' 

The  Pleistocene  deposits  of  the  area  are  of  two  .•l-mv,.s-   f  i  wi 
"_n*^(2)   iac„„„„e  clays.     The-  lacu.,ri,„.  ,lc.p,„its'a,c.   r„„i,-u.d 

H.«ol.  Surv.,  Can..  Mem.  iO,  u.  ft). 

^.eol.  Surv..  tan..  Ann.  Ke.,t  .  v„l.  .XI.  pt.  K.  INKS. 

-Th,  wruer  i,  indebted  to  W.  .-X.  Johnston  for  .  .n.iei,™  of  ..,.,  „a,on  of  th.  re,«rt. 
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..lm..m   •ntir.Iy  to  ihi'  M,uth<rn  p..rt  .,f  the  (li>tri,  t  ..n<l  ..a.r  the  uriMltr 
I'.irt  of  th.-  ana  .ilxnit  C.K^f  lakt-,  Simonhoux-  lak.'.  an.l  ih.^  cmntry 
M'Uth  of  Island  lake.      Ihe  ana  l>  Ihk  nortluv.M  o*  th.-e  lak.,  has  viry 
hltlf   <lnff    lovi-rinK    and    tht-   deposits   which    o,i,ir    there   are    ehielly 
of  ula.K.l  oriKin.      Boulders  are  scattered  abundantly  over  the  whole 
surface  but  there  is  no  eontiniious  rover  of  jjI-k  iai  <leix)sitv      rh«>  solid 
roeks  are  well  exposed  and  still  retain  on  their  surface,  the  llutiiiK  and 
fx.hshinn  prcKJured  by  the  sn.urinK  of  the  overriding  ice.       The  elticiency 
of   ice  action   to  ercnle  unweatherecl   rocks  is  discuss,,|   in   the  chapter 
on    "PhysioKraphy."     It    is    probable    that     in    thi.    aiea    the    solid 
unweathered   rock  was  only  sjinluly  .  rcnled   but    that   the  pr(«i\jct>  of 
weatheriuK   w«Te   .ilinost    completely   removed.      In    the    northern    area 
ice   erosion    was   dominant    and   little   deposition    took    place.      In    the 
southern  area  glacial  till,  the  uns, ratified  deposit  of  the  i<-e-sheet,  occurs 
chiefly    in    the   form    of   ground    moraine.      No   well-marked    terminal 
moraines  occur      The  till   is  small   in  amount   and   is  irregularly  dis- 
tnUited.     It  commonly  forms  small  ridges  which   tail  out  from  rock 
knobs  on  the  side  opposite  to  the  directirm  from  which  the  ice  advanced. 
These  deposits  are  seldom  more  tha-i  10(1  feet  in  length,  the  northward 
end  level  with   the  top  of  the  knob  of  rock,   to  the  presence  of  which 
It  owes  its  deposition,  and   the  southward  end   taiiering  out.     A    lr>w 
ridge  of  this  character  is  crossed  by  the  road  from  Xamew  laketoAmisk 
lake  4  miles  north  of  Namew  lake.     As  a  rule  these  deposits  are  quite 
unassorted  but  there  are  gradations  to  somewhat  sorted  material  which 
pass  into  sand-plains. 

The  outwash  sands  forming  s.ind-i)lains  are  usuallv  of  small  <-xtent 
and  have  no  great  thickness.  They  commonly  occur  on  the  south  side 
of  rock  ridges.  It  is  possible  that  the  rock  ridges  were  in  a  manner 
associated  with  the  formation  of  the  s.md-plains  for  the  rock  ridges 
probably  formed  obstructions  ag;-nst  which  the  front  of  the  glacier 
rested  for  a  time.  On  the  southt  ide  of  the  ridge  the  water  from  the 
melting  ice  deposited  an  outwash  .i.  the  material  of  which  would  be  to 
some  degree  assorted.  One  of  i  sand-plains  is  crossed  by  the  portage 
fron  Athapapuskow  lake  to  (  ranberry  lakes,  and  there  are  many 
others  of  small  size  in  the  district  north  of  Athapapuskow  lake  between 
the  Fineroot  river  and  Elbow  lake. 

The  lacustrine  clays  cover  the  surface  of  a  large  pak  i  of  the  southern 
portion  of  the  area  and  their  presence  renders  th.-  physical  character 
of  the  southern  part  quite  unlike  that  of  the  northern  part.  Instead 
of  tne  bare  ridges  and  narrow  swampy  valleys  of  the  northern  area  are 
found  the  level  or  slightly  undulating  surfaces,  few  rock  exposures, 
and  extensive  muskegs  of  the  clay-covered  country.  Along  its  northern 
edge  the  clay  is  not  very  thick  and  ridges  of  rock  are  frequently  found 
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wnKl.t,  l,ut  ...mHinu,  r!,xil,l..  .,,uuKh  .„  „,.,vr  up  ...„|  ,|,m„  i„  wa.^. 
I.k.  un.lul...i„ns  ,.„.l..r  ...„h  ,,.,.  ..„.|  ..  ..r.  Kiv.„  .h,-  ...un.  of 
'l>'..k,Mn  ,.,K,       A   ,|,gl>t   Ufi^h.    ,,r..,-,.  .l.,«n    ,lu-  ,„rt.u v   Ulnw  waU-r- 

.  ^  .1.  I  lu.  .Ir..„uuo  of  Muh  :,rva  i.  .  I-I.,m  by  m.,,,,,  ,.l  r..p,l.,r  >.r.-.»m, 
I.ut  ra.h.r  V  ,.  >,.rt  of  ma>-,  .Sow  of  ,l„  wafr  wnl„,„.  any  wdl-m,,  koI 
.l.anM.1.  S<„„,.  of  ,h.  s..  ,|oa,,„«  l.n.^.  „.,„,  ,„  t,..  „.,  n  -ult  of  tlu-  oui- 
^;^o^^m«  of  .hor,.  1„.^.  in  .|,,||„.^.  „„„,,,,.  ,,,^,.^  ,„„;,  ,f,,.  ,  .^_^  ^._^^^_^  .^ 
•■-mi.lr.y  V  .ovm.i.  Thi,  prol.al.lv  ,„ut.l  only  o.vur  afi  a  \..c  ha.l 
|.r,i.  li.allv  iH'tri  tiM.'d  up  l,y  XiX^lMi-  «<</v. 

On  th..  -outh.aM  ,lw,ri.  of  s„„„„h..u>.    lak.    ih.    folt„vvi„v;  smion  of 

n.on.ol,.la,...|  maUTial,  win,  I.  is  ,,„,|,al,lv  po^,  Ja.  ,1.  «a.  f.,un<l 
'•>tiiiK   uiHiii    tlim-!..-.|.|n|    liiiu-;..iu. 
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1,1V, T 
.  ^nl.ir  iH^bhi.-,,  .,!l  >iii,ill.r  than   >  in.  d,'-  in    li.,  „,  ,,r 
.  .iMhIy    ,lH.   lower    !i.  f...,   „|    ,!,.   par.irular   -LpoMt   an-   l-.-a.h 
t.nf  liavcl..rnv,.ryliiil,.,liM„rl>,-,l,     <  Kcr  tl„>f.  l,ni' Ik.k  h  saiul 
Mr,-.l  l,y  wn.l  action.     A  ik-Ho,!  i„„  rvfmii  .h,ri„K  which  vcm- 
Ut„.n  .,mr..,l  llu' ^urfaa-,  aft.-r  uhi.h  s,.,.  i  was  a^ani  iirpn<i..    t 


"•riucn  KK. 

T!i.'  l.road  oKmrnts  of  strunuf  „f  the  area  mav  Ik.'  i-^^^ukrvd  as 
o.nn,,u.ii   wth    ,h.  larger  K'c<.li,j;i.al  .iivisions.     Thr  Or.|l.^u,an  rorts 
ar.   a,r  y  simple  i„  stnuture.     Fr,.,,,  theesoarpme.u  marking  the  clRe  of 
he  (  nlovuKm  dinunt  the  l>e,U  of  .lolomite  dip  very  gen.lv  southward 
uuh  Ingher  and  h.gher  beds  forminR  the  surface  until  the  Ordovieian  is 
J-erlapped  by  , he  Silurian       Possibly  also  the  base  involves  lower  and 
..wer  beds  a>  the  distance  soiuhward  increases,  but  this  is  not  vet  proved. 
In     -Mie  localities  there  are  gentle  fol.ls  locally  rever>i„g  th,-  general  gentle 
sou  herly  dip.  but  the.e  do  not  a.te.  t  the  broad  structures.      It  is  probable 
that  these  beds  are  the  .ouihern  limb  of  a  great  anticline  whose  axis 
strikes  northwest-southiaM.  and  the  other  limb  of  which  is  represented 
!>>■    the  similar  northeasterly  dipping  be.is  of  the   I'aUeoxoic  basin  of 
Hudson  bay. 

The  lithological  elements  entering  the  structural  complex  of  the  Pre- 
(  ambrian  are:  (1,  Amisk  vola.nic  formation,  >n  itself  a  complex;  (2) 
Kisseynewgncsses:  (3)   Missi  sedimentary  series;  (4)   intrusive  granite 
and  granite  gneisses.     The  volcanics  are  of  such  a  heterogeneous  nature 
that  the  solution  of  their  structure  has  not  been  attempted.     Thev  are 
however,  involve!  in  the  later  movements  that  affected  the  sedimentary 

D  tcir""  r        '  .""""u"'"^   "'    "'■   ■'^'^*'    ^"'-••'^   ^■•'^   northwesterly 
pitching  synclmes  along  the  northwestern  edge  of  the  area.     A  section 


I 
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M.t.-rrupt.-,l    l.v    arcMsof  n.tru-iv,.  .rm.l,.       T  ,   '^'•■'■'•^""'•- 

-"— • 'v= ..,..  w..,..n.:::;;,,;; :;.,.,;  ::;;;;:^       - 

f-.Mn.,n..,  \\..ku>kul..k..  win.  I,  Ik.  iH.v..,.,, ,..,,,,,, ,  .' ,         ' 

lakes,   ex,vp„„«   „„...   ,,,,,,    ,i,..    „„.   .x,,,.,.,.,...^,.,^    ,^^     ,   ^     ^"^'; 
-,.la,na..K.   as   ,n.a„l,nl    rnnnan,.      ,n,ru,l...l    ,rr.,.,i.:K    l.,K  .l    , 

"f  K-ranm.  an,    ^r.uuu-  k-k...  ..,„.,.  „,.  ,|nul„  un.I,.,li,.  ,1„    .i„. 
nn„,a„t  ..,  v..U:anir  and  da>„..  n.ok.     T..  ,„.  n..r,lu..nl  .iu  ,    ^ 

^ayoutan.laren.mp|..,.■lv.ut..tlhy,h..in^a.lin,^„.k.      \    rv       ,.      ,k' 
>ho  ..,n,„..  .,,  ,..ni,..  ,.,nn,„,  „..•  .I.v,.l..  ..hw...,,  ■„..  1.       . 
s>M..n,s    ave  Invn  n.,ru.l..,I  alnn,  ,1.  ax..  ..f  ,„.•  „,in,.r  f.,U-  i„       ! 

n.,ks  wh.n,   they  uuru,!.,!  U-avin,  ..nly  tlu-  ,ra„i,..  ,„-,„  „Mrk„  . 

>umm,ts  „f   th..  an.ulin.s.     H-nuAvr,   tin.   irr...ul  .ri,v   .,t 

<  HRuis^  .  '  f^^'  '^i-V'H'W  «,u.,.s  wuh  its  as,.„iau-.|  Kranitc  .;i!-  i,  ,  ,  p,- 
f.'.'l  w„h  Us  ax„  s.rikinM  north-a,,  a„.l  pi,.  I.in,  in  ,l,a,  .Ju,!^ 

i.i;i>I.(K,i(  Ai.    uislDKV. 

A  hapapusk.nv  ,h<,n.,  rc-v.-ai,  a  p..ri...i  .,f  int^ns.  vuh  ani<-  a.  u- 
rh..  rocks  an.  k.rK.ly  .low>  of  a  .vpo  l„.h..v..d  ,.,  !«•  n,,.,  ..;,,: 
W<l    su  ,a.,uoousiy.     Alo„K   wi,h    ,h..se    .h.r..   ar.    ,„Ha....„u  ^ 

est,  .  an.l  auto,  las,,.-  ro.ks  fornu.l  hy  ,h..  .xpI.MV,-  u-,ion  .,f  ,h.-    .  ,  .  ,  , 
-volcanoes  and  l.y  ,he  n,ov.n,.,n,  „f  .he  lava   p.,,,...,  ou        .i      ! 

Wi.ch    are   now    so   highly    metan.orrhosed    as    ^.,    In-    .,nn.,„e,<i,at.l.- 
U.rn.n  rock  types  are  represent..,!  only  l.y  pehhle.  ,n  later  .'it 

.u  rt'i,"""'    "  "'    ^'"    '"'^"    '•"■"'^'''^^    -''•     i->-    -''-       r  e 
1  art.    ..s   represent   norn.al   erosive  action   at   some   ti.ne  ,h,rin«   th  • 

h  ehlv  /'!V-f--  "-'-'''y  -e  du.,„i..a!  .(..posits  from  tat. 

-nn».      F   olKibly  accompanymK  some  .,1  the  v.,lca,:ir  activity  auj  nlat.-.l 
I«^rph>_ry.     The   first   penod    .s   dominantly   ..no   .,(   vokani.-   a,  i.vi.v 

'Cni.  KuiT..  Can.,  Sum.  kppr  ,  ioia 
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during  wl...h  tlu-re  were  flows  of  lava,  probably  subaqueous,  intrusion, 
of  fa.r  V  a.Ki.c  rocks,  ck-position  of  tuffs,  of  chemical  precipitat  s     n     o 
.rue  cast.c  sc-,  hments.     The  surface  upon   which   .Lese '        r  ;  t"' 
of  rocks  were  laul  .lown  is  not  exposed  or   if   exposed    has      ot    U^n 

This   early,   chiefly   volcanic   perio.l    w.-,s   followe.l   by   a    DerirMJ   of 
.rosH.n  suft,c.ently  long  to  uncover  the  dvkes  of  ....art.  p  rp  v^-    ni 
rZ^vr]  ''  '  ?:-^''"-""«  —  -"■' h  ma     hLve L  : 

=.^r=ted'ti^^^^ 

rxTHKl  of  eros,on,   probably  not  of  great   length,   is  indicated  bvth. 
presence  of  pebbles  of  ..uart.ite  and  of  conglomerate  in  the  uppe    M  ' 
seru-s      These   rocks  are  of  quite  different   character  front  't^  ^  ^^ 
M,s.,  slates  and  quartz.tes  and  show  by  their  lack  of  assortment  irreeul  ir 

under  which  they  were  la.d  down.     In  at  least  part  of  this  pc-ricxl  the 

^:"  ;r  ^  ^^:'r^  ^^^^  '-r''^-'^^"  -^'-"^ithout  r..!s:t:t 

Th      'u\-  i    .  '  "'^''''■'^'  '''""''  f"""  '^'^h  and  possiblv  arid  land 

The  da  fc  materutl  ol,tained  from  it  was  spread  out  in  outwash  pi"' 
l)y  r..p.d.  possibly  torrential  streams.  ^ 

After  the  deposition  of  the  arkose  of  upper  Missi  times  all  these 

ormat.ons  underwent  a  great   pericxl  of  mountain-making   iwh.^ 

h    conglomerates,  buried  so  deeply  as  to  U  in  the  ^one  of  flow  for  ev^n 

he  most  resistant  minerals,  were  compressed  into  great  northwesterlv 

trending  folds.     Probably  this  did  not  take  place  in  one  gr""t  reXi  .' 

gran;"/::."^  ^^'7  ""'-:  ^■•^'^'•^  ™Pani«l  the  intrus- -n'of^      :' 
granite  gneiss  and  ma.ssive  granite  batholiths.     The  intensitv  of  thes. 
movements  IS  shown  by  the  drau  folding  of  even  qua    "Id  grin  te 
pebbles  in  the  conglomerate.  *^ 

sine  ^1!  '•'■'^'  "''"■'"'■'^  disturbance  of  any  kind  seems  to  have  occurred 

<  up  to  the  ime  of  the  invasion  of  the  Trenton  sea.  the  area  wis 
muiergoing  probably  continuous  .rosion  which  finally  r.dt^  vd  The 
mountains  formed  by  the  ^x,st-Missian  revolutions  to  a  plair,  low 
t        fCc  'nT""'''  t'^'";^r  ""^"^  '"^^-  ''^^^  ^'  P-sent'found  cv" 

;i:^r  ri;-;  thel^^  ^Jsri:;  h;::  -  3  ■  .;:;n:^- 

va   ous    etr;   ^TT       ^'"'''^"^  '"  palaH>geographers  there  were 
various  retreats  and  advances  of  the  sea  over  this  area  during  Pal^-o.oic 


*^.l.iin.  f..rn,e,|  the  gentle  an,Hi„.  ,/;'•;  '■;:;;'-'^''---' -''«'-' 
•I'stnct  lorm    the  southwestern  hn>l.      V  •'•'"'""■  >•'"  l<s  of  ,h,\ 

that  anticIitK.  stripped  iJk,  I  '■-''•"'"'^-^'^''^K  »"">  the  axis  of 
pre-Paheo.oie  Hoo7  ,.  j"  ',  i  h  T''"'  '"'■;  ''T''"'  "'■'-  ""-  "'- 
Paia.o.oie  an.,  Pre-CaL.^:"  ,  rh.:,"';,,  ^V'"^:  -^^ '■'"  ""• 
position  the  Glu-ial  peri.Hi  inte^^en    1 '   m     r  "'■'"'•■  "^  '"■'■•^'"" 

-ove.,  near,  all  the  aeeunulilu^/'i^'ir':;,';;;:;' :''';•  "T,"'^'  "'• 
of  mora.nal  material  in  sheltered  locahties  Th  ',  '  " ;'' •^^'^^''^ 
(XTiod  was  marked  bv  the  nres...,,--.    4  "i'    ^'ose  ot   (he  ( .Ja.ial 

i"   whose  waters  fin     '     i^,  '1       'T"'^"  "' ^'•""■■'"•''^"  ^«-- 

portion.  ^  '    "''^   ^'■'''   'I'lX's.t.'d    over    the   southern 

A.as^::rrrs  ;;uh:i7m':t'dV""r'"^";  "-■-  -^  ''^'■ 

'Jrainage  systems   but  this     ,    n  ^  ''':     '''"  ^'"'■'"■''  ''>   <'>«■  ".'w 

F-t  has  b^.en  formed    m.ki  t-^:'  ^r      f''  T^-    '"•     '"  "'^-  ''■''"'■-• 
-riou^iy  retarding  Uu-  J^atag.  '""■  "'  """^^""■"•■>  -"  ""^^"•-l 
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CHAPTKR    V. 
ECONOMIC  GEOLOGY. 

HISTORY    OK    PKOSPE(:TIN(i. 

Although  from   the  earliest    inland  ventures  of  ,1k    Hudson's  R.v 
C  ouipany  th,s  country  has  been  one  of  the  main   tr.ve    r.   .  .       ' 

comparatively   recent    time,  h-.v..  '.'"-  "i'""   tra\el  routes,  only  in 

weal  h   been  ,li  c  ,  "  ed      The         T"'  'T''"'"""-^  "^  P'-'We  minvral 

rith<.r    i;  ■    .,  ^      ^         '  "^'^^  ^"'•'■■lan  area  around  the  bav    the 

'"  ""-  "'  l»-  ™l<»  n"r.h  .,( Sa»ka,ch™   „   i^:;     ,r  X,';"«,'«>=-'" 

.rapp     tl       B™„TXT  "'"""'  ''""•"'"'■     -^  '•""""'-  «"" 
nor,  „vc„  of     ran3  i'.tT        .  ,    T""   """'■   """'■•   I"*   h.aj.iuar.er, 

r»™„  „„  ,H.  Hir^-„^;r;;^iXa;!:;i'i:r''Tl:f*  -- 

find  led  to  a  promiscuous  staking  oalh.        ' '"    /^'  "''''  "^  ""-" 
the   north   end    of   the   hkTh  ,'''-' '■"^'^""' "'"'"'">' ^^>""t 

serious  prospecin  Tn  :  eir     :t^r  '  B  Z"     ''  •"  '"r"'"^  ^"  ^'"  ^">- 
would  again  become  fr.ra.     ^        Before  the  t.me  when  s^tch   claims 

requirements,  thc-pc^i:   for  r'   '"T"^'  'fT  "'  """f">'  ^"^^   '>- 
ptruMi  ior  the  completion  of  the  first  year's  work  was 


n^im 
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-thout  the  ,K.rforn.an,-..  ,;      ;  ::^'       •  """^  ^V''  '-'''   "-<•  v-.u. 

'J'ftculty  ,.f  fin.lin^,  what  ur.n,   I     '  ''"'"^  ^^'"■^'  ''~    "I'''''   'h- 

line  was  sclc...,„  wdl  cut  o.u  .' n   "     ^  "'"     "'""''       '■'"■  '"'  — 

were  stakal  hy  pla.ine  ,„  ''''"'^'  '""'  '''"■'^  'I"   '■'k-'  •  lai.n, 

prospector  R.ally  looking'        '  ''^'•"/"^•^  •""rely  n„r..a,ial-l..  and  a 

ciajn,  ,i.  .i,H  ^e,;::;:^r '  ::;;::;;^;^  '^ ';'■•■  •;; ""  ^^"-  ■•  -^>-; 

.l.t.ons  pros,H-ct..r.s  went  i„t,.  „         K  .■^^'""•'I'v  un.l,r  .lu  h  ,..„. 

thorough  pn.p...,in,  i„,;;::"^.'':;::::\'". '-!'■:•■"'■-■  -  .1-...  a„y 


•^    t'U    l.f     llu 


ix'rtion  to  tlu.  ,H.>nh..r  JamM.  '^    ''''   ^'"•'"  '"    l'^'" 

'>urin^^  the  siimtiur  of  1914  a  {..u-  n  ,r,; 

themain  interest  outsi.le  ot"      .f        ''•"'"''' '■''^''       '■'"-''ifed 
O-'ighton.    Mosher,    Dion     am     'l        ^'"  "  ."■"^•-      '"    '"'■>.    Me-rs. 

'lixoveredancistrippc-dr  ;..  1  '"  "T"'"'"'  "'^"  '■•"'  '>""'"■-"■ 
'■'ke.    were-    shoJ^^J'^J^     'r  «[7:V'-'-7--n  n..ar  UoK-.rin.. 

C^>Ilins.whosehuntin,TJ;v,a  V  '  -  '  '■'"  ''"''""  "•"""' 
l^ow  lake.  Thev  recl^n  e  h'  :  ""  •  •  "'""■  ^"■'"  "•  •^"••'Papu,- 
showed  theni  and  J  k-d  i       h        ^^"'"'""'^  "f   "— al   m,.  I,   ...   ,,„ 

<nou,h  trenchin,  had  been  ck,"  .^^  ^  k  ''"7"'  "^"  '^''"  ''""•  ""^" 
U'Ui!  very  dose  to  freezeup  1  h  V  '  '"  ""*"'■  "  ^^"'^  ""' 
r-ish    to  stake  anv  piec^  Tf  |  n  V       ""^  "'"'' ^"■•'^•''■''-      '■'"■  "^".'1 

P-^'able  value,  foL'^^  2l;:,t  "'■'^'•'"'-'•""•'  -«-'«'  -  "f  i-s 
'•>•  the  season  uh^-n  \f,  .  ,  T"'"''^'"'''"^'^  "••■'■  "'."le  until  vcrv  late 
>a^e  noticed  a  ^^.  o^;:^;,:^^""  ^T'  '^^'^  ""'"^  "-^'"-'-«  ""  Seln; 
'"l-antom  creek  and  1  1!  V'  '  ^  ""  "'^' '""''^^  "••"■  "'^- mouth  of 
Mandyclaim  wrlXd"  ;:"^r'  f-".i  .he  .lepo.,  upon  which  the 
"-  -tion    were   sc^t^     in.  "o       ^h'^  "    '   !' •-^•—  -'rk,n«  in 

--arable  to  the  tw:';^t,::^: :-:;:-;;;  ,:;:;j-^^^^^^^^^ 


tne  Amisk  vohan,.-  and  both  the  lower  and  up 


TjfvyaK^: 
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Mis.i  series       In  all  these  they  have  much  the  .ame  irregular  lenti.ular 
nature  an.l  the  mmerali.ation  is  similar  iu  ail  varieties  of  o.untry  ro<^k 

The  fissuririK  in  the  sedime.Uary  rocks  is  controlled  largely  I.y  ,he 
Jx-havour  o    the  var.ous  I.e.],  .luring  folding.     In  some  places  shear  ng 

tZ^rrV  7  ""  ''"'""^  ^'"'^'^  '"^  •^"•''"-'  ''^'  --'"""  type  of 
-rr  gular   lenttcular  openmgs.     The  vein  at  the  orH^inal  discovery  on  the 
Pnnce  AlK-rt  clam,s  ,s  of  this  kin.I.      In  somewhat  more  resistant  rocks 
.uch  as  those  of  the  upper  Missi  series,  the  folding  of  l,eds  of  lar ious 

rr'u  .^r     "T  T  "''"''■     ''"^  '^^  '^^^'P^-"''  "f--«^  ^^  '-«'• 

dr  ffo  H  r     T"'"-  ^""^'■'^"t'V  fi"in«  the  crests  and  troughs  Tn 

.1       t      T    '.'T'^  ''''''^^''  "'^'^  '^^'  formation.     In  such  occurrences 
long  h  and  wulth  may  be  almost  the  same.     The  outlines  are  usua  K 

■    '""'         ""  r^l  •'^"'"^  "'"  ""   ^""''^  •-  '-•'^-^  '-■  -anv 
the  regional  foiduig  an<l  so  parallels  the  schistositv 

The  hssures  may  l,e  very  different  in  age.  Many  of  them  are  later  than 
U^^  fornuuton  o,  the  upp..  Missi  arkose  an.l  congIon,era,e,  l.ut  two  other 
pcnods  durmg  wh.ch  there  was  some  deformation  have  Ix>en  recogniml 

"  i  owrnrth"V  '  '"r  '""''"  '^•'"  "^^'^""^'^  -•-"■■-  -d  a'noth  ; 
f.  I.mmg  the  lower  M.ss.an  and  preceding  the  upper  Missian  arkose 
a.  c     conglomerate   deposition.     It    i.   very   prol.able    that    both    these 

of  tf  of' til"""  'r"T  '"  ''"  ""''  '"'•'-''•'■     -^  ^'"-'^-•■•"^^  fi-"  ' 

fi  sure   '  H  "^;;'"^V '.'■'"''"""  '"'■^'^^  '''  f''^>=^'^-^"y  --i'ar  to  a 

fis,sure  of  later  age  but  Ix-  barren  or  n.uch  leaner  than  later  ones.     Then. 

rlo!.    f    '  r"^'*'"t,on  o    the  gold.     From  a  mechanical  standpoint,  tfu 
PrTr  m'^'"  '"""""'   ^'^'  ^^•'^"^'^'■""  "f  ^f'^'  '-'t-t  se,iW.en;s  of 

Thi    f  I  ''^'' ,''''''  '"'""'"  """"^'''  '"  P--"''"™  "^"-t  of  the  fi.ssuring 

Th  s    .,M,r^  was  dose^-  assocbted  with  the  various  granitic  intrusiott 

it^at    V  ;  "  'T  '''■  "^-'->^'"g  fi-"res  belong  to  approx 

.Tw,        -fi    "'  ''"  ''  "'"'  '''"''^'^'  ''"^'  ^'"-'  "^-^  "'"v  thetnselve. 

fi    r.7;defi":'   '"T^",^'-"   '"'^'  '-^  "^  ^"'^■'>'  •■''^--t  ages.  th. 
ti-xmg  of  a  dehnite  age  for  the  hssuring  is  impossible. 


Fissiirf-JilHn.^s. 


Tlie 


'•  gangue  mineral  of  the  veins  is  principallv  quartz.     Hrec 
wall-rock  ,nc  ude,l  in  the  ^■eins  has  ...n  altered  to    econdar    71 
an.und  the  e<iges.     Son,e  foils  of  muscovite  are  present  and  in  .ImT, 


iateil 
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in- 
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"'ere  is  a  little  tnurmalim-.     C.l.ite   ,1, 

-'"■re  the  vein,  have  [,e,„  .rush  „'  T  '"  """  '''"'^"-  ''-  ''-  '  I''....! 

'"--e..us  material  .  fou:  ".',,"  ;;;";«  '"•>  -^^  -  -How  .. lei! 
'  .  -n  oxide.  Son,e  of  these  hh„;  - .  '  """"^' Z"  ^'-V  "•-  "!".> 
"•""'-v.s  of  native  copper.  1 1 ,  ^  ,  •  ^  ""■'''^'  ""'  ■'""—ue 
«"l<i.  Kold-heanng  arsenop  rite  a  ^  ,.  ""  "  ""-—.•  native 
'."Pynte.  a„,l  moIy|,de„i,e  "  \^tv  .'■'"'"'  ''^'■'"■'  "  ''"'e  '  Hal- 
-;y  -aeks  or  i„  apparent  I  v^^^t;  'J"  ^  -■'"  '".ke.  ..,,.„ 
''•■"-/e  .I.p  planes  uhi.h  are  ,.su   IK   i     ''  T'^'  '-'".n„„iy  .,,.,„^ 

•"-"-«<•  ft  is  also  found  I  ;'  ,.  r'r  ""  ""■  """  "^'''-  "'"- 
-nu.  .Iij,:.t  „,ov,.nu.nt  Wi,  ./  '^  '  '^  '"'^'^  '''""J^  " '"'h  there  w  ., 
f-'";i  en.l.ed„ed  in  the  n.!^  !  l:';  'i:  ^  '---  '"e  ,,,d  .^.^X 
— iles.     Arsenopyrite   o.cnrrin,  .'  '"   ""^'^  "■    "">    r..d,atin« 

■'l-ays  auriferous,    Iti.found     ,,  '    ''"'"''^    ^<'"^    '^    'uarlv 

;0-ds.  up  to  one-eiKhth  ineh  i      CZ,^7;,;'  '"'■"-  ^  -"  '-ned 

'V  th,s  nj.neral.     Where  foun.l  in    2  •"""'""""•  "•■'■—-'l 

^ery  rarely  showing  its  ervstal  for  n        t        •  'T^"^"  ■""'  ^'■'■'"'-. 

•l"ar«z  as  the  massive  n^in'eral  alth   uuh  "     n""'   "'"^"^    '"   "'^ 

"^^-  f'"""'  i"  'h<'  waii-roek  of  the . :'  s::;^""""^'  *"''"^  "^  '--'■ 

■"-.•  present  and  the  quart/  is  in   .  I  -'mounts  oi  ,  hal.  ,,pvriie 

;<aroly.   n,oIy,,denite,  ^^       '",     "^J  ^/^"""'  -"' '■.•,.,  earl,o!,a,... 
'■•'ve  been  f<,und  in  sin^Har    dn       .:    r/r  "'"''"•     ''•"'"■''-  "'   «"''< 

--^  will  no  douht  .how  th:;rto ;:  t^:;zr  ''''"^'"  '^"-  -^ 

"-   -mpling  of  a   vl   diffi  uh      ,K       ^r;"'^'''"'"^•''"'^""■"^- 
^a^,ples  ntay  show  high  assay  v  In      Ih  "'Hertain.     f'ieke.i 

-'-:  channel  may  shot  oniv  tr^  '     Vh  r'T  ""'•■!:  ^""'"'^■^  •^'■'"  ""• 
''  vein  isa.nill-run  on  a  fairlv  I..'.    ^'^'  '.'"'>■ '^^"'^^•"""ry  te.t  of  .„.h 

P-ent  time  average  valued  ^,n:5,^';';7">-- .    '"  '"""'■'    ""  '"  "'*' 
•'re  not  encouraging.  I,  -j  Mv  vl  ,"  '"'■'  "'^^  "*  ''        ""'  "^er. 

-  -<l^h.  are  c.uhe  comnloilly  hj      "  ^'""'  ^•'■'"^-  '  f'""         ^^  *'- 1- 


The  presence  of 
a 
It 


Genesis  of  Ores. 
mu.scovite  an.l  tourmaline 


:-^'--   of  a   dose   :Z:Z  ;";'  ^'■"■'"'f -  -   "h.  ..uar.x  veins  ,s 
' -•-        '    •  ""    '^'^^•'■"    '^'-   vein-Hlhng   and   granitic 


;'"ru.-^ions.  It  is  verv  likelv  th  u  the  11  ,  7  .^"^■'"-^'''''^  and  granitic 
'"•"  ''t  no  great  depth  l.y  „  '  '  :,  "'^''''-  ^'*'"  "^  '•'^-'-  -ek-  i>  under- 
:-  th..  parerr  hodils  of    he  s      '^r^' T'  ''  "'^''  ''^  "'■"  '"- 

"•    ".e   areas   of   volcanics   o      t  (•      "l" ''''^''' •''^'^'"••^' ''^ -V  P-'-t 
:mi>^,  '   '"    '-^^-^-amhrtan    sediments   fro.     «r!„>ite 


The  crmnexion  of  j^oLi-quartz  f|.p„si,H  c,f  Pr.-Ca.nbnon  a;;,  with 

haract  r.     In    Ontario,    the-    Kolrl-,,uartz    deposits    of    Porcupine    are 
H  iKvecl  to  be  the  final  effects  of  granite  invasions'  which  do  L  reach 
he.  surface     At  Swastika  and  Kirkland  lakes,  also  in  northern  Ontario 
th<   ore  >s  believed  to  owe  ,ts  origin  to  intrusions  of  granite    svenite 
and  fddspar  porphyry^     In  the  lake  of  the  Wo.k1s  district  th;  relaTi.-n 
Lak';  di';rt"';  :'"'"■.'^^^"^Phyry.  or  andesite  porphyry^     In  the-  Rice 
Lake  d.stnct  of  Manitoba  the  origin  of  the  gold-.,uariz  veins  is  referred 
to  granite  intrusive  into  older  rocks*.     These  examples  are  cited  T, 
bc-causc.  .   e  relations  have  been  in  all  cases  thoroughly  worked  oul  Z 
because  the  occurrences  are  cmparable  in  the  ty,K>s  of  ro,k  involve,! 
he  age  relations  of  the  various  members,  and  the  structure  an."  min  ^ 
alogy  of  the  veins  themselves. 

show^I'hat'^'hT'"•"^    '^"   u^u''   ^'"'    "^^'   ^''''"''    "^   *""^"'""-- 
sho*    that    the    veins    are    high    temperature    deposit.s.      They  were 

probably  formal  at  very  considerable  depths  under  great  pressures  and 

fa.ny  near  to  the  heat  supplying  IkkK-  of  the  parent  granit'       The  go 

Pr  Cfin  ,'h"  ""•■  7'  1  ''^"'■'"^'  "-'-^'■""  -i'h  potassium.  wlL 
The  ouar  "  ''''^"^'''''  -'"/'"-  -  '"^icated  by  the  mt.scovite  noted  in 
the  quartz  Other  somewhat  rare  elements  were  also  present  in  the 
materials  from  which  the  veins  were  formed.     Among  these  Tre  Ir t 

thers  that  have  not  been  recognized.  These  rare  and  volatile  sub- 
stances aided  in  the  formation  of  a  solution  which  could  remain  fluid  at  . 

emperature  much  below  the  fusior.  point  of  quartz.  Hence  these  nar^l; 
anc    irregular  veins  could  he  injected  through  possibly  many  hur^drc 

eet  o  overlying  rocks  and  quartz  stringers  could  find  their  way  into  the 
tmiest  crevices  along  the  margins  of  larger  bodies. 

SILPHIDE   DEPOSITS. 

The  sulphide  deposits  may  be-  classed  as  (1)  those  which  consist  of 
pynte-chalcopynte-sphalerite-galena   mixtures  and    (2)   those   tha     a 
argely  pyrrhotite.     The  important  discoveries  are  all  of  the  forme     yp 
These  dep<,s.ts  are  almost  solid  masses  of  sulphides  differing  only  iil  1 

of  Mine...  vol.  XXIll.  p..  2    .ou    p    ,8  '  ""^  ^'''""'"'  *"""  "''■'='•  '  «->"•    ^"t    Bureau 

Bruce.  E   L     ■'Swastika  gold  area."  Ont.  Bureau  of  Mines   vol    XXI    m    I    ig.l         ,^. 

M,n„'^rxxt  ,!;:  ,:;^^,  ':":^  -^  <"  -  --»•  Man.ou^„^^U„  ■■•  'Z:'^:  Bure.u  . 
'Moore.  E.  S  .  C«)|.  Surv.,  Can..  Sum.  Kept.,  IV12,  p.  269. 
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=^'^:r7::z!!;:::£:-T-- ^.... .., 


-■<ri(.-.^. 


Operihif^s. 

'iuar,.  .solutions.     Sonn-  <J^„J^.      '"■'"'  ""  "-  ''-nru.l.  f,./  ,„.  ^ 
;';■"-   or   in    ..hist..     ()thr  '  '  ''?r'^'-'^'''"'-""--:vvKr'n 

^'•''f'n.  „f  schisto..  .ones   lH.tw« „  ":':"''^    ^'^"'■"'-'''"   -   th.',,  ^ 
Km.n.stones.     In  l>oth  tv,H.s  ,h    ,   .     """"  '''""P<  '-n,  I,an.l,s  ..f  „,,.,;,.,*: 
--^  ha,  given  ,oon,  for'solu    on  *  ,;';;''''''  ■""'  ^'"-"K  "^  •>'.•  n.un    v 
-  of  th.  friction  breccia  ^u^ZXr:!^'-      ''"■  -ria.ion  ,n  Z 
'H-  wall-rocks  an.l  in  the  amount  of     i '/   l'"""/"^  ',"  "•^'  '''aracter  of 
""'liTKone.  conditional  a  clitferen      "'''"'""  'f^"  '^.n  ha.!  pn  vi..„>,|v 
-tution  b,  the  incon^in,  '^         ^' T^'  Tr  i''"'^^""  '^-'  "^   '     ' 
'he  quartz  veins  in  that  thev  represent      ^^^     t  ''^^"^"^  '''•'^'••-  '>-" 
<'ng.nal  rock    by    sulphides,    wier;,:    "'"r,''--"'''    -placemen,  of 
practK-ally  only  the  original  ti,.sur"  '    *^"'''-""-'''    -n.    occupy 


™n;^?  ;t  tr;^  :;::^;:i;*;r  •  ^ ^ - « -.^  a„ 

Kra.n,.d.  ma^iv,  rharacu-r.       """"""'      Pra.„o„ny  ,|l  ,,„.  „f  .,  „„,' 

-s.r::si:r;r:!;:;-"- ^ «'».... 

■'l«'ve  the  ore.  '^'^'P'   '"   the  o.vida,io„  pnxkici.s 

Silver.     \'o  n  itive    'I 

I'l  'ar..  .-n^ir^.:^";:.::::^;;;;;  -"^^ '-'--  ^•""^'"'•^  and 

"^arac.er.     At  the  surface  whit^  Irou      ;-' .''^  "■"^'" '''-'"inated  in 
x-metmies  found.  ,..;.......,..  .,       '  P*"""^'  ^^'al'l^'  mass.^s  of  ,,„ar,^  ar,. 
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PytUr  FVrite  otcurs  in  two  forms.  A  massive  ami  Rranular 
variety  itil«Tl»an<lf(i  with  other  sulphides  forms  a  larse  part  of  inost  <>(  the 
sulphide  lenses.  In  the  somewhat  altere«l  wall-rocks  of  Unses  crystals 
up  to  one-fourth  of  an  inch  in  diameter  are  often  found.  The  form  i> 
always  the  unmtMlified  cut)e. 

Pyrrhntitf.  Some  len.se.  of  sulphides  are  practically  eiitireK 
pyrrhotite.  This  suli)hide  dm-s  not  occur  in  ([uantity  with  the  oth(r 
sulphi<les  ex(e[)tinn  pyrile.  Its  prcMiice  shows  a  scarcity  of  sulphur  in 
the  de|)ositinK  solutions  and  hence  somewhat  different  conditions  from 
tho.se  umler  whidi  the  Ixxlies  of  mixed  sulphides  were  deposited.  The 
pyrrhotite  is  a  ni.issive  variety.  It  carrier  some  nickel,  assays  up  to  one- 
half  of  one  [MT  cent  heinj;  reported. 

Galena.     Some  m;i.ssive  galena  occurs  among  the  other  sulphides. 

Sphalerite.  Sphalerite  is  found  abundantly  interhanded  with  chal- 
copyrite  and  pyrite  (Plate  I).  It  is  a  very  tine-grained,  hl.uk  variety 
with  .suhmetallic  lustre.  Some  hands  of  ore  in  the  Mandy  lens  are  70 
I>er  cent   zinc  suli)hide. 

Chakopyrile.  Chaliopyrite  (Hcurs  in  massive  hands  and  in  small 
grains  scattered  through  ()yrite  or  sphalerite  hands.  In  picked  samples 
fnmi  some  of  fhe  hands  of  the  Mandy  de|)osit  the  chalcopyrite  forms 
as  much  as  84  jier  cent  of  the  ore. 

Malarhite.  The  surface  of  the  ore  is  very  fresh,  hut  in  some  places 
a  little  co()per  carlwnate,  of  the  variety  malachite,  has  In-en  formed  hy 
weathering. 

ChaUanihUe.  Copper  sulphate  has  heen  formed,  as  small  ho.rvoid.il 
crusts  of  a  greenish-hlue  colour,  along  openings  where  water  carrying 
«-opi)er  leached  froin  chalcopyrite  hands  has  trickled  in  and  (le[H)site<j 
part  of  its  load. 

Paragenesis  of  the  Ores. 

Apparently  homogeneous  chalcopyrite  such  as  that  in  the  high  grad< 
lens  <)f  the  Mandy  is  somewhat  lighter  in  colour  than  typic.d  rha! 
copyrite  and  an  analysis  gives  a  copper  content  of  onlv  2S-9f)  per  cent. 
A  polisheH  .-p.cimen  (Plate  VII  B)  shows  the  cau.se  of  the  '.fuvcr  per 
ccntage  of  copjM-r  to  he  small  inclt:si,.n!  of  altered  country  rtK-k,  con 
siderahlf  pyrite.  and  intergrowths  with  zinc  hlende.  Particles  of 
country  rock  included  in  the  ore  .  ,.  very  thoroughly  imppgiiated  with 
pyrite.  The  edges  of  some  su'h  m  s  are  fractured  or  granulated  and 
recemente<J  hy  chalcopyrite.  Pyn,  is  '  learly  the  earliest  of  the 
sulphides;  fragments  of  it  are  embedded  in  hoth  chalcofiyrite  and  zint 
hlende  and  some  of  it  is  replaced  hv  the  later  sulphides.     Some  of  th<' 


6.) 


Pyntc  partido  h, 


^ulphidi-  had  1 
Sphalfriti 


'VI-  a  s(|ii,irc  outi 


Hf  n  coiiirollf,!  l,y  ,  1, 
and  chaK 


ini-  av  if  th.   fr.ii  I 


t-avaur  di 


tiririi;  "I  tl 


ret  tiiin^  i>r  l)v 


•pvritf 


"•  "riKuial 
'  r\Nt.il  tonn. 


•Tf  lar,,dy  chalcpyri,.,   ,„..  .i„        ,  ."'"""  ,      "   "'-   '•■"■<'^.   «'.nh 

'--'-in  ,h.. ;„p,H.r  ^.i,::':^,;;': :•■'■;-■■■■•''.."....... 

'"    the   sphalt-riu-    l,an.l>.      M,,,,.  '    '""■    ^'1"  ""-hip    ■.   r,„r^.,i 

'HO    nmu-rals    i„,.r,in,.,    .        nJtwT       )    '"'"''"    ''•""'^   "- 
^'v..idiMK   the  e,.ndu>io„    ,h.,       '  ^     '^'■"    ""■''"■    ^"'■'"-    "    I-  no 

Alaterfra.,unnKalll.dH;    1;;.     :V;''-     '.  "'^'"^    -.--,ks. 

»H;.m„«  solutions,  fro.n  which  0^1  1  u   C   7';r';''''' ^•'''■''-'•'■■ 

H.th  some  .s..Rregations  .|,u-  ,o  ,  "  .'""^•'';."^>^'''II'a-.I  .o^;,,h..r,  1..,, 
Klinrton  ore  are  nuKh  ,he  In  ?  ;';"-'"7-  . '^''-i-.-^  i„  ,h.. 
'"'Hvrned,  but  sphah-rite  o.  .ur.  i*,^  ,  ^  ^  "  "'  '"  '^^"''"i^'"'""  i^ 
'■ke  tnasses  than  i,  d.H-s  in  .i!  Mand; te"""  '"  "'•'"■  '''"••'"'^  -- 

^'•«\''H  „/  ihr  Sult^hidc  (h,-s. 

The  sulphide  Innlies  lik,-  d,..  .„,i  i 

-'atc-d   to  granitic  intrus  t/'^^  fninH  "T  "'"  '"'"''  '"'  '•*■ 

"f  granite  ,..rphvrv  is  in  closooroxi,  .  ''''"""   ■'  -"■'"  ''^l*'' 

'--,  Schist  lake  has  noi^  ;  Z       f,  l'  "'■  '"■'i:''''"^-      ■'■^-  ^^-<'y 

-'-ance  to  tongues  of  Kr-'ntei ^:';::;'r'':;;r'' ''''"' ''"'  "^*- 

->•- no,  the  possibility  of  unex,.,se.l  n  Jl^  ;"  l'"  '  ""  "  "'■^" 
"•  theongin  is  the  occurrence  of  .he.n  .  tV  "'V'"'^:^' '-"''-"<■ 
are  strung  out  along  the  bor.lers  ,,    ,k  ,"'  '^"'''''"'••s  which 

s^^phides  do  no.  .1  ,o  u- 1:.  d  ^'^  ^ :';;;' i"'--^ "  --<•■ 

•"'ly  at  some  little  .listance  fron.  their    .  ^      "  ''  '"''^^''^  ''"' 

-  along  the  l.rders  of  stnaiul  s  I  ^''k   id!:;;:'  ,:"'  " "^^ 

'■ons  present   near  the  sm  dler  „,  ,  u    '-'"""">     here  were  ,.,„di- 

'i'F-sited.   whereas  d  .e   to   th.    I  ^  ";■"   'V'"'"'"'  -"-h-l-s  to  I... 
f..v.,ure,l.     This    expla  „,       u     'n o    '"      ■'"'"'"   '''•""^'""■'   -^  '"" 

'vp«-sofdeposits,go :  u.  '^:  "";  ":rf  *'  ■"'^''■""■'^  '- 

-n"y  ^>  unlike  in  .'haraci:^.;;,:;;::'  ::;;;;';;  ''^'—'-  ■"- 
.In  the  .re-b.K.ies  occurring  i„in,._K.,,,,,.,„,.^,.,,,,^ ^^^  ^^^^^^ 


as  those  of  the  Amisk  volcanic 


series,  i,   isdillKult   ,o,h.<ide  to  what 


'hgree  the  rock   df,.r.,-    '  "   '^""hoilt   to  .h.  ide 

l-V  already  have  ll  X^;        ^  :^r;";"'  '"^'^''-''^  ^•-'•"- 
iH-ing  subjected   ,o   the   .».,!  ^  '?  !     "■''''"''^''>  "''"'■^•'Is  In-fore 

"'hnite  .iuantita„vet..:ri:l:::::!-^:'!!:^  rr '""  ■•  ^^^""•"" 
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In  «..,u.ral    he-  srh.^s  of  ,he  Ami.k  .-rios  .„„.!.,  dm-riv  ..f  plauicv 

•  '"I"!.-.  /...Mt.   a.u)  n,aK,u-t.t,-  ,n  smaller  quantities,     (ai.-i.e  is  ...-arlv 

.^wavs  ,u.U.  al.utula.U  an.)  ...on-lary  ..uart.  i,  ,„„   u.uotnr,^.:     ^^ 

Mm  ..,,u.n,  fr..m  iK.th  f.K.t  an,l  hanKi„«-wail  ..f  the  Man.ly  lens,  thtr" 

Jeat    e       f  ■".  ""'7«"''"""-     •"   'he  f.K.t-wall  nxk   there  is 

..  K    at  .leal  of  ,l,.sem,na,ed  pyr.f  an.l  seruite  is  more  al.un.lani  th  .„ 

.'■"intew^M     "r   "'\''-»''"«-"   -^-     ''he   pre.-nce  of  I      ,  " 
i     nt  t'ht  ;"h    "'^"  ''•■  r '""  :'  ^'^"-'h— ■'■  -lutions.  I,u.  M  is  not 
.M.    nt    hat  the,e  were  .lehn.teiy  related   ,o  the  ore  sinre  the  s.hist 

::;;;;  ^'""," ''"  ''r'^  '■•""■^'"^  •""-  -'^-'^^  than  tie :. 

rcKks  of  the  or...     I.uen.s,.  shearing  of  thi.s  latter  r...k   has    however 
Mnxiuced  cot.H.t.ons  favourable  to  more  than  onlinarHv  in.e,  se  a    "ion 

"cl'r.r"  ,   r  ;  '"^""  "''"•"  '-  ''-  "^^-  •^■""''       •ndu.sions  of  w 
Ir    •'*•  ^"'''''f  — ^'   ^•'n"«'  entirely  of  chlorite  with  a  much 

ores   are   tho.se    .hara.ti-nst.c  of    hyclrothermal    a.tio,,    and.    although 
there  .s  the  ,x,ss,hility  that   most  of  the  alteration    .nay    hatr^-e 
prevous  to  an.l  „u.t.-   independent  of  the   intr.Kluction  of  the    .  e     th 
apparently  greater  quantity  of  caleite,  se,„n.larv    quartz     and     e  icitc 
...  the      ,,,,ks  than  in  thos.- farther  from  .red..«,ies  mak's   ^  Xb 
that  the  ore  solutions  were  hydrothermal  in  nature 

Relations  to  Intrushrs. 

Sulphide  oros  hav-  In-en  found  to  U-  pr.Kluced  in  zones  where  the 

"  si  ■  M  '        ''""'  ^''  "'"  '^"^•-  "f  "•"^-  ^'^^  temperature 

k  K,Mts  as  the  quartz  vems  of  this  d.strict  have  t^en  shown   to  he 

^'^^.iieS;';:  ;h  r """'" "'"  '^  ''^^"'"  '■•"- '-  ^^^  --"  -"- 

nten  "      Th  "u     ;  [T""'''''''''  '""^^  h--  ''^-n  high  and  the  pressure 

whe  "more    IkT'    :  ","""'  ""'"  ''''^^"'"-  f^""'  "'^-  '>'«  '-'holiths 

When    more  mcxierate  eond.tu.ns  prevaiU.1  or  along  the  e.lg-s  of  ,he 

wl^dl.  r  <  t":  !^^^  '■"^^'^'"^  temperatur^  and  'pr.:  u^ 
ma  ,;;;;;;'•     '"  'r  ''*^*^  '-perature  deposits  formed  close  to  the 

■nan    iMlhoiitli.,    or    at    great    depths,    quart/     cold       .n,l    -.r  ..„;  i 
w.rh  small  amount  of  sulphides  are  the  .nincr.!  C^iti^        ^     w^r 
.emp..ratures  and  so  farther  from  the  big  mass.,  or  at  hig  'r  lev  1    The 

o  this  de,K,.s,s  may  he  ex,xcted,  if  followe,!  to  sufficient  depth  to 
'  ha,,g.  tron,  -..Iphides  to  arsc.udes.  so  t„at  whereas  u,,per  level  may  Ix 
.^K-hy  pyr,„.e,ous  the  lower  levels  will  have  chiertv  Il^enopvri"  li^^ 
lrkcl>  a  .lecrease  n,  the  antount  of  chalcopyrite  present.     There  i.  a  lo 


w 
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•h-m  .  anyinK  up  .h.  or,.  „  u  ;,    "',""       '""  "r""  ^"'"""  ^^  "•" 

r<K,f.  '■''''"''''•|'"^'""<th,nMntf„.|..Mh..l.,.. 


.'I  ;■>■ 

rz;::^l!!;:":'«"^---•™."i> ;:::::;;  .;:;z,,  ■::,;::';- 


-"--.ration  hav..u...„i,::j',,,,tx :;:;':';  '■'  ;">. '■'■'- 

ar.  four,,]  prar.i,-all>  a.  tho  s.,rf.„.  '    '        v  ''.""   ''''^^'   ^"''''"■'- 

n  K'^-.-an  (I'la,,.  VM   A).       "     '         ^  ""■•"' ^  ''>  ""!>  a  <  o.n|urativ..|y 


DI.I'O-,!!,    ,,K    NON-Mi,  \,,, 


'      MIMRAI.S. 


Ihilnniite. 


'.^.J';2::r:n;':;;;t;:ir^;/"^      ■■• ..i-. 

-a^ea  very  p,.asi„,, ...„,;;;;  :^;::;,  i  '':'';;^';;-;'  -'^ « ^1 

''-I  deposits  of  red .    ,: : '  rr:/':'-';';""'^ ';"  -  "-'•  ''■''^• 

"rnamental   pur„os,>s       X,   J..  I'-ImMv    pr-.huv   i.,„M,.a    f„r 


"iiiamental    puri)oses       At    m  ,„v    ,         .        ,  ' I'li'Mi^a    t,,r 

"'-h.r„  ecl.e  o[  „,.  ( >n^:.:  «  ll  ;  : ^^  '"'■  --P—  -  M.- 
'>unl..  are  to  ,x.  foun,!,  hut  a  par,  f  „':  S  m'  /"*  '  n"  '  '""-  "-- 
-count  of  its  thin  k.l.Jin«.     I,    „,..   ' J.   .  ,,  T"         '"'  "^'■''- 


At 


many  pla.vs  ni  ,,,ivv  granite  „i  .,  vrs 


•y'l'tainahlf.     On  the  \[,M,k  lak.>  . 
of  very  fresh  n.asMve  rork  tiia 


l'l^-.^Mn;4  lii;ht  pl;!!<  ,,,l,,ur 
"  v,(riou,p!,i,v,  ,1,,.,-,.  an..vi„„,jr,.. 


each  ,;,„,.„„„ -r : :;;,:,  ■;''-'"■;""','" -k-  ■<  f- ■ ,« 

»t;-:„T:^;-: -;;,-;:-•■-; .■■...e;,.,  .;::;';,:■;::::: 


'11.11     IK)   (!,,ul)|    ,,i; 


^;: 


Ak^ 


M, 


^uiu-i^rr^Lrr  ■'''"''•'''"■■"••  "•"-"■•■' '-.i..... 


Chiy. 
The  fine  lacuMrinc  cl.iv  .,i    tli..    ,r.  .1 

of  v.Tv  ,,imil.,r  (om,H,s,ti„n  h  .v,    1  .         '  i-'-"'f  >..tn,,i,..  of  rlav 

given  in  M,,„oir  .."  ^^Tr  """  "'•"'"•   "'^'  ''"'^'"^  "'  -'^''•'>    '- 

If  tlic  liriiiui  Ilinir  (it  IK.  It  I      ,  .. 
.■Mima,..  .,f  „,..  .vera...  thiek     ! '^f  ,  t  t;':'''"':-     -^l'  '■'"'" 

nKSCRIPTlov  OF  INnmiMAI.  CLAIMS. 

<.0|.t)-(.)|  ARIZ   (  l.AIMS. 

Pnnrr  Albert  Group. 

a  mu.  h  alu....,"'    ^t:;^  ^;  i;;:';;^:  ^^.'V*^'^  f  ^7;      TH..  v.  ...  is  in 
Missi  slate  M Ties      The  ,  ,  *'"'"'  '"  '•*'""«  '"  "i^"  '"w^r 

resulting  rock  :;h.    Hth^;^^^^^^^^^^  ^  '—  «-^-   '"- 

Amisk  volcanic  Kr.-up   hut   s7nr      h  "  ■'"'''" "^  "^  ^  '"^^'"''^'^  "^  "»' 

"f  the  o,n,or,e,f    ate^    ..un         ■    h      "'"  ^^'|  "'^'^-  ^'""«  *'^"--  '''''^^' 

^^  p.^H  ,en.a,..eiy  ^-i^  h-!  ^[lit.:::;'^::;;^ ""'  ^^^  ^"""^^>-  -^^ 

vvi.lthof.,uart.viyinJ      ,r;       ;:'^7  '"''""'  '■^"  ^-'^  'f- 

20  inc-he.  in  width  lies  ,  few  feet  l  st    •    M  ""  '•""''•  ^'  ^"'^'"^•''  ^■'•'" 

the  west  less  steeply  thin  th.   m,  u'  "''""  '"'"  -""'  ^^  '»  'J'P^  >" 

Stringers  fro.n  tho  lar^e  f^r!  w  i' '"T  ?"'''  '"  '^'  "^'^^  ^'  ^  f'-' 

follow  tr,  a  ^reat  ,1  Z.    h.     ,  ",'"'"  "^^"  '""'"'"^'"^  ^"^■'^  '"»  'hev 

a.-anon  hL  not't:;:;.;;;:,r  ^rx'^ri:""'^^'  -"■  ^^  •'  -"'«• 

I  he  gangue  of  this  vein  is  entir.lv    .    i  i    ■  i         •   ,  •  , 


Iht 


•lucfd 


vein   h.is   I 


f. 


train  sh.c 


"•■'I   ^Ih;Ih!\ 


"■nitfi   .mil  (lark 


form  (.1)1 


miiM 


^'  •'  verv   SI)),, II 


"«^  in  till-  (|.|  ,f 


■•|ll<-(  V.-ll    sjii, 


I/,  t^ 


"fin. I, II, ti 


hi-.ir  /. 


'  I'.ir.iilrl  ti,  rl 


fniKTi.int 


I'-irt  ut  tl 


pt). 
w.il 


»*li'     ll         tl.lN        (, 


■  II,  VK  In,  I, 


"■"i),,i„i,  ,||..    ,1 


'in  hlliii^,     ( 


M 


ri,ii,.  I 


il 


I.I- 
'iiii  midir.il. 


tiM.iiKl,   th,.  I, 


uf 


ill 


Mir  ,r,    |! 


I  f>mrii(»nlv  .il 

-<ai..n,M,;;r.;:„;:iri;;;;::  ;;;;':';;'•';-■''■- ^ .......ni..;;;:.;; 

••^rM-no,,vn(,.  i.  ,!„    ,„„^,  „,.,„„,,,"''■  '""   "•■'' ^  in   ^..Ii.|  .,„,r„ 

""••'•      "     -    n..arlv    -hJ     V    ,5  J'"" Vr,   ''"*"'•''-'''''•■  -'' 

-"•unt.h.v.iiu,,,,,,,,,,,,,;,;';";''^^'' '•'••:"«  •-..!„  .,„m.,.  ,,„„„.^ 
;'— y  Tl,.....,,,:,;;:;,,;;;;;;- ';•-•-:-• 'I'--.. n  ,h,.  i.n^i,,,, 

'>"nnK  .he  m,,.,„  „n.,M  „   ;  ''  "''    "^  •'  ''-■""  -  "f  -Ih.iu  l.So  f..,,. 

■'n'l<lurin,MlHM,,!.,„,,,\,,,    ,    '7;'t'''^--'"-'<toa.l..p,hof 
"'min,   „,..,,,;„,,,,   ..,.,:;„         ';"''.;,  •'""'I—,  l.'-i,,,  ,.,-1  ,..1,.. 

""'  •■"  ^-'  -'-  ''••"• He  :;,„n;;in;:r;.?.:'„";: .:;;:;  i"^'-"'-'' 

-'^.^^r';;;™:;;:,;''-:-™'"' : 

Ai'ir/  ('hum. 

••^  t  J^':.!;:::?;:  ti:^  hr-;;'^ "  ^'  -•■"  ••'^^'  -  '"<-.■  w... 

"U^cnips  ar  Ju.,  o   :;;':■;, ;:;  ;   ;■  '"7  ^i-  -nc^^.     TH..  v..,:, 
^^all   „f  the  vein.     The  w.ttern    v  I  "'      '''"'^  ^"""^  '^'^'  '-•-"•'••' 

Tb.>  vein  is  6  ,n  7  feet  wid      "r^u  ",  '"""?"'"'   '""^-'h   a  sw.„„„. 

at  a  steep  angle.      It   1  ,Te     fn,     '      "If     ""'  ^"""''  -''  ••'"'-  -  ^"tK 

't  has  heen  stnpp..,Jfor  Tl    ,th  i.f    i;'    'T    '"'■"  ''""''  "'  "^'^  -"•• 
and  a  shallow  test  pit  ha.  !..:';!;„;;  .i'!:.;:";:;!':"'^  "   ••-  "^  •"<^  •'"' 
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Crahum  Claims. 

«r  Alli;2^^t:::"„i'Mi;s;:',;:;"ir"''" :'  ■■  -^  ■"■"'■ 
-ippin,  ha.  ,.o..  Hone  ..„  .he.  Xe.K.su:::;:,  iti:;;'.  pi.i:::^:^^''"" 

U'atrr/fv  Claim. 
The  Waverley  claim,  siiuat.-,!  on  an  island  biiw....,,   \f;    •   •  i       i 

.Vaji;/f  Claims. 

This  Kroup  of  claims  li..s  near  Ivlat-.lalen  lake  north  of  Xn.i.k  lake 

h       are  .n  ro.  ks  of  the  upper  Missi  group.     U'ork  on  them  w  s    Ume 

"  1  M6  ami  some  vems  ex,H,s..,!  but  the  clain.s  v.ere  not  visiu      12 

the  iH'Kmnnig  of  (levelopnient.  >'<>i  Msitt(t   alter 

Wolvertne  Claims. 
Wolverine  lake  lies  2  mil.s  north  of  the  northeast  bav  of   Amisk 

II  pui.      .No  work  ha.  I,irn  .ione  >iM.e  ,he  spring  of  19I.S. 


A9 

"f  these  arf  2  f.et  in  wi.lth  .  ,lT  '''""^   w.„«,,r,|      s.,„,, 

f«-t  wide.     Th.    ...  .*     !     ■""'  .•'."■  "".":  '"  ^'"'  '•  "-  M.v„r  i,  in  „.  ,  , 


fwt  wide.     The  rjuart.T  i 
pyrite  ancj  rhahopvritt 


found  i„s..,ne  lenses.  IVri,..,,;,;'  ';  'T  '""' ;"""  ''^^ '-'I'>"-  are 
inch  i„  diameter  in  the  w  J|  n  ,k  w  '.  'TZ  '^  '"■"''  "'^  ""•-"'''•''  "^  ^"' 
I'V  the  shearing  „f  th  •      I  ,  .      ''  '^  '''"''':  "'  ■''•^'"-  -'-'  FT-nlue.,! 


fa.t  ,i„.p.  .,„,r„i  i,.r,  i;;"„„v,h  ■^"  ""•■";'■"' «' '■■■' .lun..  m  >„  ..u 

'•"'  '^- ■«-» -;i;^:;.;  ::;:;,::':■■:;,'■'"■■':-  -• ■ 

Isl'ind  Lake  Clatm 

"Hu'::,'",U':;,,r,;;:::  ■;',:'' V't: -  -'  -""-  -"■  - .- 

--^' "■<■  .....,..;■-;'.:;■;:,  '::;,';:;;:=.,:::;, -  • - 
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that  th.ri  ^^Y  larm-  amount  of  minoral.  ami  during  the  winter  H„st„n 
ami   New  York  mining  men  were  interested   in   the  d^iZuoT 

were  work.nn  e..n„nuously  on  the  properties.     The  ,iriliin«  is    alt 

?^ Xt  m  r V' n""'  '"''"  '"^^^  ''  ""  '"^  ^'■^'^  --  -^•"•"^«'  in  J    •  ^ 

thi    bcHly    ami   was  cntinue.l    throughout    the   year.     C'on.fortable 

earn,.  ..re  ...n,  erect«l  and  plans  made  for  a  thorou^,  expUa,:'  ["^h: 

There  seems  no  doubt  from  the  surface  extent  and  the  reported 
extension  ,n  depth  that  the  body  is  sufficiently  Iar«e  to  T.l^. 
■  t  important  under  favourable  conditions  if  the  aye   ,ee      due       f 

:::n^;t:::;:":::;^'  ^'^v  '"^  --  ^^  -•  ^  -^v  S'^ii^^irr 

onst  tuents  are  so  mt.mately  associated   that    it    would   probably   be 

oni.  ore  an<l  the  shipping  ^^i:^  t.J'Lc  "^"L'  ^i::;^::^:^ 
mon  hs  ,s  no,   feas.ble.     Present  transportation  facilities  proh  Jt  th. 
handimg  o,  a  low  grade  smelting  ore  and  the  deposit  will  not  be  Zrkabl  ■ 
unk-ss  u  ,s  found  that  the  yalue  of  this  and 'eighbouring  dZits 
sufficiently  great  to  warrant  the  building  of  a  railway. 

Mandy  Mine. 
The  gn.up  <,f  claims  to  which  the  Mandy  mine  belongs  i.  situated 

..int  separating  the  bay  i^lothth^hll^^r k  'IZ^^^Z'Z 
ma,n  arn,  of  the  lake.     It  was  discoyered  late  in  ,heTutu„  n  TlQ^ 
and  a.nK>st  .mmediately  after  the  claims  were  recordJd  w"  op  ion  d 
to  the  lonopah   M„,mg  Company,  whose  geologist  Mr.  J     E    W 
.as  mak.ng  an  examination  of  .sonte  other  northern  Manitoba  depost: 

rehtiv'l'   """""■^ '■"'■':    '^   "'-'-i^''   greenstone   and    chlorite   schist    in 
rdatvel     narrow  bands  which  strike  parallel  to  the  shore  of  the  like 
P>ro  las.u-  rocks,  contan.-ng  bombs  up  to  2  or  ^  inches  in  lenu  h     .n 
ound  dong  the  sh..e  to  the  north  and  still  farther  nor^;        ''^     l. 
rorks  are  oyerlam   by   a   closely   folded   syndine  of  con.rlnm.T  „ 
a^o  o,  Hk.  tip  of  which  rests  on  the  north  end  :^ .1    r^^'ul! ' 

Ph  ml    r   *Th       '"•"". ^^^"^'  '^'holith  extends  as  far  north  a., 
^-hantom  lake     The  succession  of  rocks  across  the  point  fn.m  weM  to 
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or  from  ,hc  v.-ry  mark.,1  .liffc^cue  in  phv.Kal  .hara.-fr,  n.inX  t    n 

;;::;;::;::;;,:^^  ^^'^'^'''^  ^''"-' '^-' •-'-----• '-'-'--^^ 

Th..  kns  of  Milphi.l.s  (Figure  2)  is  225  f....t  i„  length  !n    10  f.ft  i„ 
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